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OPERATIONS UPON THE HYPOPHYSIS.^’' 

BY PROFESSOR DR. FREIH, V. EISELSBERG, 

OF VIENNA, AUSTRIA. 

Recent investigations have demonstrated the fact that even 
to the smallest ductless glands must be ascribed a certain sig- 
nificance in the household of nature. Let me remind you of 
the importance of the thyroid and the parathyroid. 

The h)'’poph3^sis is also an important gland. In 1810, about 
one hundred years ago, Wenzel expressed the following opin- 
ion : " The appendix of the brain seems to play a more impor- 
tant role in the human bodv than one would be inclined to 
believe.” The truth of this sentence has since been demon- 
strated by the investigations of our recent times, which proved 
that the extirpation of the hypophysis either kills the animal or 
injures it, and it seems that it is the extirpation of the anterior 
half of the gland which has the deleterious effect, because it 
seems to have some relation to the growth of the body, to the 
deposit of fat, and to the development of the genital organs. 
The hypophysis has also some correlative function to other 
ductless glands. The purpose of the posterior nervous portion 
of the hypophysis is hitherto unknowi. I shall not enter into 
the discussion of the physiology of the hypophysis in this 


*Read before the American Surgical Association, May 3, 1910. 
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paper, since Cushing has debated this point during the meeting 
of the American Medical Association at Atlantic City, and has 
added a great deal to this knowledge, showing (as he has told 
us during the International Congress in Budapest) that it is 
possible to produce a deposit of fat and a change of character 
of the animal by the extirpation of the anterior part. 

Concerning the clinical experiences of the diseases of the 
hypophysis, it seems to be an established fact that a pathological 
increase of the function of the anterior portion of the hypo- 
physis produces hyperpituitarism, that is, symptoms of giant- 
ism in infants, of acromegaly in adults; while a diminished 
function produces hypopituitarism, that is, a rapid deposit of 
fat in the subcutaneous tissue, a persistence of a juvenile type 
in younger individuals, and a decrease or loss of the genital 
functions in the adult. 

To the first group of pathological conditions belongs the 
acromegaly described by Pierre Marie. It will be easily diag- 
nosticated in most cases, particularly when headache and dis- 
turbances of the optic nerve are present, and if the skiagraph 
is positive (as Oppenheim first demonstrated). 

Besides acromegaly there is another type of disease, the 
adipose-genital degeneration, which has been explained as 
hypopituitarism. Though this type of disease has been seen 
before by different authors (Anderson, Schuster, Uhthoff ), the 
first case which has been diagnosticated and exactly described 
was observed in the outdoor department of Von Franckl-Hoch- 
wart, in Vienna, by Froehlich. The diagnosis is based upon 
general cerebral symptoms (headache, vomiting, epilepsy), 
upon changes of the optic nerve, and an adipose-genital degen- 
eration, which means a regressive change of the breasts in 
women and a progressive change of this part in men, and 
anomalies of development of hair. Occasionally there are 
signs of abnormal temperature, drowsiness, and polyuria. 
While this observation has shown that there might be a great 
change of the hypophysis without causing acromegaly, post- 
mortem examination of patients with acromegaly has shown 
also the absence of macroscopic changes of the gland. Micro- 
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scopically, however, even in these cases a tumor has been 
demonstrated, as was proved lately by Erdheim. 

The tumor may be a carcinoma (the hypophysis duct car- 
cinoma of Erdheim) or a sarcoma, and finally, it may be men- 
tioned that adenomatous and cystic tumors of benign character 
have been observed quite frequently. 

Operative results of recent years have helped a great deal 
to clear up tliese questions. I could observe in two cases oper- 
ated upon in 1907 a remarkable improvement of tlie complex 
of symptoms of hypopituitarism, and Hochenegg and Cushing 
had in their cases still more conclusive evidences of improve- 
ment of the acromegaly after partial removal of the tumor. 

This leads me on to the treatment. The first operations 
on the hypophysis seem to have been performed by the brilliant 
English surgeon, Victor Horsley. Unfortunately I have been 
unable to get the details of his results. The question of the 
operative procedure in attacking tlie hypophysis has been stud- 
ied on cadavers by Loewe (Berlin) and Koenig, Jr. (Altona), 
but has been cleared essentially by Schloffer (Innsbruck), who 
not only studied on a large number of cadavers the accessibility 
of the hypophysis, but also operated successfully in March, 
1907, on a case, the first one on the continent (the patient sur- 
vived the operation two and a half months). In July, 1907, 
I operated on my first, and in December of the same year 
on my second case, in both cases successfully, while a third 
case, operated also in December, 1907, for acromegaly, died of 
meningitis. In 1908 Hochenegg reported two successes. 
Cushing followed with one successful case, Kocher with one 
who survived the operation by four weeks. In addition we 
have to report a case of Hochenegg and one of Smoler, both 
of which died after the operation. In America, so far as I 
know, Cushing has had three. Halsted (Chicago) two, Mixter 
one. 

So we can judge that the number of recorded cases is still 
quite a small one, and therefore I will give you, briefly, my 
own experiences, 

I have operated altogether six cases, and \rill divide the 
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same in three groups. First, tliree cases of operations foi 
typical hypopituitarism, all cured. Second, two cases of 
acromegaly, both died. Third, a combination of the first and 
second group, one case, considerably improved. 

FIRST GROUP, HYPOPITUITARISM. 

Case I. — man, aged twenty years, came to V. Franckl-Hoch- 
wart when eleven years of age, complaining of headache and 
vomiting. His intelligence and vision showed nothing abnormal. 
At the age of thirteen the patient grew considerably fat, and the 
vision of his left eye diminished. Later, also, the right eye grew 
dim. Examination showed a light amaurosis, right side, i’e vis- 
ion, temporal hemianopsy. Thyreoidin improved the condition 
temporarily, then followed a relapse, whereupon V, Franckl- 
Hochwart, who had kept him under observation for years, referred 
him to my clinic for operation.^ On examining him, the infan- 
tile type was the most striking symptom. There was no hair 
on his bod}'- except on his scalp. His right eye showed atrophy 
of the temporal half of the papilla. The left eye genuine atrophy. 
The skiagraph showed an enlargement of the sella turcica. The 
processus clin. anteriores were visible, but the back was destroyed. 
These symptoms led us to the conclusion that a tumor of the 
hypophysis was present. 

Operation June 21, 1907. Morphine-chloroform ansesthesia. 
An incision was made through the nose in the shape of a tuning 
fork, reflecting the nose to the right side, cutting through the 
septum, removing the turbinated bones, removing the anterior 
wall of the frontal sinus ; these were the steps of the operation. 

On account of a profuse hemorrhage the operation had to be 
continued in low head position. The vomer was removed, the 
anterior wall of the sphenoid excised, the sphenoid sinus opened, 
Avhereupon in the depth the prominence of the hypophysis became 
visible.' After carefully removing the thin covering of the dura 
I incised this membrane, and laid open the hypophysis in the exact 

’Case reported extensively, Neurol. Zentralbl., 1907, No. 21, “Opera- 
tion on the Hypophysis by V. Eiselsberg and V. Franckl-Hochwart.’-' 
Here cited only briefly. 

'I had studied the anatomical relations repeatedly with Prof. Tandler, 
who kindly assisted me, in his institute of anatomy in Vienna. 


Fro. I. 



The operation on the hvpophjsis. lines of skin incision. 


Fig. 2, 



The operation on the hvpop'tisis, the exposure of the roof of.the'superior fossa 

of the nose 
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median line. A brownish-red Huid escaped and our scoop entered 
a larger cavitj'. 'At this moment we could see a distinct pulsation 
of the borders of the dura mater. Of these edges we removed 
particles for examination, and packed the cavity with isoform 
gauze. Tlic skin incision was sutured carefully. 

The patient made an uneventful recovery, with only a slight 
elevation of temperature in tlie evening. 

The microscopic examination proved that the cyst had been 
fonned by a tumor, which showed an infiltrating growth of truly 
epithelial character. Stoerck, of the Pathologic Anatomic Insti- 
ttite of Vienna, pronounced it an epithelial carcinoma, and thought 
it belonged to the more benign precancerous state. Whether it 
was formed in this locality or was a metastatic tumor could not 
be ascertained. 

The symptomatic headache of the patient disappeared and his 
vision improved. He entered a sanatorium in the country where 
he remained under very favorable conditions ior two months. It 
was remarkable that he lost two pounds under these conditions 
in the country, and particularly pleasant was the improvement of 
his vision. The temporal field of vision improved so much that 
the patient u'as able to go to the railroad station unassisted, and 
he could, after a time, resume his position as a clerk. 

Two years and nine months after this operation we could 
establish that hair grew on his scrotum, that his general adiposity 
had decreased, and that his vision had remained continuously 
better. 

Case II.® — A man, aged twenty-seven years, a draftsman, al- 
ways somewhat fleshy, has become considerably fat during the last 
few years. lie complains of severe headache for the past three 
years, of double vision, and occasional vomiting for about a year. 
For the past few years a peculiar juvenile type is visible on the 
patient. His sexual appetite has disappeared entirely, and he has 
become gray haired rapidly of late. He is considerably fat ; has 
no hair except on his scalp; his vision on the right side is such 
that he sees fingers at a distance of one metre. Bitemporal hemi- 
anopsy. The skiagraph reveals total absence of the sphenoid body 
and of sella turcica, and in its place is a large excavation. 

* See “Ueber einen neuen Fall von Hypophysis Operation bei Degen - 
eratio-adiposo Genitalis,” von V. Eiselsberg und V. FranckI, Wien, klin, 
Wochschr., 1908, Nr. 81. 
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Operation December 20, 1907? performed in the same mannei 
as in the first case (accordingf to the method of Schloffer). In 
exploring the hypophyseal tumor severe hemorrhage set in, which 
could be checked only by the use of small pledgets soaked with 
adrenalin. From the opening of the dura escaped a soft grayish 
mass, which could be scooped out and proved to be an angio- 
sarcoma. 

The healing was very favorable. After six months the head- 
ache was gone, the vision improved to such a degree that patient 
could read large type. 

In March, 1910, two years and three months after his opera- 
tion, the patient wrote me a letter that he was doing remarkably 
well, that his vision had improved so much on the left side that he 
could read newspapers without difficulty. The field of vision, 
however, does not seem to be increased. 

Case III.^ — girl, aged eighteen years, has been suffering 
for the past two years from vomiting and headaches, and grew 
fat during this time. She consulted, on account of her vision, Dr, 
Bichowsky, in Warschau, who found a bitemporal hemianopsy. 
Right side, vision of one-third; on the left side she could only 
distinguish fingers. Skiagraph showed an absence of the sella 
turcica, anterior part. This led to the conclusion that he had to 
deal with a tumor of the hypophysis cerebri, and he referred the 
case to V. Franckl-Hochwart in Vienna. 

The otherwise frail patient showed a remarkable development 
of fat, and there was no hair on her pubes. The examination 
revealed type adiposo-genitalis, a bitemporal hemianopsy, and the 
skiagraph showed a destruction of the entrance of the sella 
turcica, the basis of which seemed to be only slightly changed. 

Operation December 12, 1908, nearly in the same manner as 
in the cases described before with the only exception that, follow- 
ing the advice of Hochenegg, Ave packed the nasopharyngeal 
cavity and opened the anterior wall of the frontal sinus tem- 
porarily. On account of the very narrow anatomical condition of 
the nose the operation was quite difficult. After removing the 

case was mentioned by me during a discussion in the society 
of A lenna physicians, and also at the International Congress in Budapest. 
Ipater on published in extenso by Bichowsky (Warschau) under the title 

Zur Thcrapie und Diagnose der Hypophysis,” Deut. nied. Wochenschr., 
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hypoph3'seal prominence we found a cyst from which we removed 
about two teaspoonfuls of a chocolate-brown fluid. 

The microscopic examination of these contents and a part of 
the cyst wall gave no evidence of malignancy. 

The wound healing process was extremely complicated. For 
a week the patient seemed to be doing well. Then, after removal 
of a few strips of gauze, which we had put into a small posterior 
opening of the frontal sinus, a violent meningitis set in, the lumbar 
puncture revealed pure pus, consisting of many leucocytes and 
a mixture of bacteria, in which a good many streptococci could be 
recognized. The patient seemed to be lost. We injected, how- 
ever, Paltauf’s antistreptococcic serum, and into the veins elec- 
tragol. In die meantime, however, the culture did not show strep- 
tococci, only a Bacillus fcccalis alcaligcns developed. A few days 
later the patient improved. Another lumbar puncture yielded 
clear liquor. After two months the patient recovered per- 
manently. The vision is remarkably improved. On the right 
side vision is two-thirds (before the operation one-third), left 
side, one-tenth (before the operation only movements of the fin- 
gers could be discerned) . Two months after the operation patient 
menstruated for the first time, but the menses have not reappeared. 

Now (March, 1910) she is absolutely normal, except that we 
find a temporal hemianopsy on the left side. 

SECOND GROUP, ACROMEGALY. 

Case IV.® — Working woman, aged thirty-three years. Shows 
for the past eight years signs of typical acromegaly. During the 
last few months disturbances of vision and severe headaches set 
in. On admission to the hospital she shows the typical picture 
of acromegaly. Examination of the eyes yields bitemporal hemi- 
anopsy. 

She is very anxious to be relieved of her intolerable headaches 
by a quick operation, which, is, however, postponed on account of 
a nasal catarrh, and she is sent home until this condition im- 
proves. After ten days, however, she returned and begged to be 
relieved of her headaches. 

I am sorry I yielded, and undertook the operation December 
17, 1907, in a manner described in the former operations. The 


° Case mentioned Wiener klin. Wochschr., 1908, 31. 
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1‘emoval of the tumor of the hypophysis brought forward grayish- 
red masses, which proved microscopically to be a sarcoma. 

The same evening clear symptoms of meningitis set in, which 
led to an exitus in forty-eight hours. 

Postmortem showed a basal sarcoma, extending clear up to the 
frontal lobes, from which a piece corresponding to the hypophysis 
has been extirpated. The case was from the start an inoperable 
one. 

Case V. — ^Woman, aged forty years ; never had any children. 
Ten years ago she suffered from severe headaches, which im- 
proved after a duration of six months, whereupon a diplopia set 
in. Nine years ago she showed the first symptoms of acromegaly 
— insomnia, headaches, and disturbances of digestion. Arsenic 
and thyreoidin improved the condition only temporarily. For 
the past six months her condition grew worse, particularly the 
headaches. 

On admission the patient exhibited the typical symptoms of 
acromegaly with the normal field of vision. On the right side 
there were some old corneal opacities, with a scotoma on the out- 
side. The vision of the left side is, corresponding to the opaque 
condition of the cornea, one of an irregular astigmatism. The 
examination of the nose revealed a chronic catarrhal condition. 
The skiagraph shows an enormous dilatation of the sella turcica 
without destruction on the outlines. Very large sphenoidal sinus. 

For a number of days the patient had received urotropin, as 
recommended by Cushing, before I operated on March 9, 1910, 
in the same manner as before.® The operation was very simple, 
and completed in less than an hour. The dura was incised, and 
from the region of the hypophysis a tumor mass removed, which 
was carefully examined by Stoerck in the Pathological Institute 
of Vienna and pronounced parietal sarcoma, by Erdheim as car- 
cinoma of the hypophysis. 

Already the day after the operation headache and elevation of 
temperature appeared. A typical meningitis set in, which caused 
death after three days. 

The postmortem showed recent suppurative meningitis (strep- 
tococci) on the basal surface as well as on the convexity of the 
brain. The largest portion of the tumor had been removed by the 
operation, only small particles were left on the operculum of the 
sella turcica. Some pneumonia in the lung. 


•Temporary opening of nose and sinus frontalis. 
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THIRD GROUP, MIXED TYPE. 

Case VI.' — Tinsmith, aged thirty-six years, married, father 
of healthy children ; noticed five months ago that his left eye be- 
came weaker, and within three montlis he became blind on that 
side. At the same time he had intense headaches; the right eye 
also became worse in its vision. For the last year he had im- 
potency. These sjmiptoms and a skiagraph which showed a dis- 
tinct enlargement of the sella turcica, with destruction of the 
outlines of the same, led Archibald Church, of Chicago, to diag- 
nosticate a tumor of the hypophysis, and he advised an operation. 
Patient came at first into the clinic of Prof. Fuchs in Vienna with 
his eye trouble. Diagnosis of choked vision in both eyes and a 
clear, temporal hemianops}^ on the riglit side was established, 
and the patient referred to my clinic. 

He did not exhibit any apparent symptoms of acromegaly, but 
manifest deposit of fat in his subcutaneous tissue. The skiagraph 
was in accord with the diagnosis of Dr. Church. 

January i6, 1909, the operation was performed in a similar 
manner as previously, and it proved more difficult than any other 
because the prominence of the hypophysis was hardly visible in 
the sphenoid sinus. The hypophysis itself was transformed into 
a large tumor whicli could be scooped out thoroughly. 

The microscopic examination proved it to be epithelial car- 
cinoma. 

The course of the wound healing was normal, but the patient 
gave us a great deal of worry on account of his drowsiness, as it 
appeared to us as if he was suffering from an abscess, until finally 
these symptoms disappeared, and the patient could be transferred 
into the clinic of Professor Striimpell. He improved in a very 
short time, but his physicians noticed that his fingers and the an- 
terior parts of his feet became visibly smaller. This was not only 
caused by the disappearance of his fat after the operation (he 
lost 20 kilos), but even his clothes which he had worn before his 
sickness seemed remarkably longer ; for instance, his trousers were 
four centimetres too long, the foot three centimetres shorter, as 

’This case is identical with Case IV in the article of Archibald 
Church, “ Pituitary Tumor in its Surgical Relations,” Jour. Amer. Med. 
Assoc., July 10, 1909. 
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his shoes, which had been fitting closely before the operation, 
proved by actual measurement. His gloves appeared a good deal 
larger around his wrist, and the fingers seemed about the width of 
of the finger shorter than before in the glove. The stiff hat of, 
the patient falls down over his ears. His size of 39 centimetres 
is diminished by three centimetres.® 

It seems to me important that the patient who has been im- 
potent for two years has erections in the morning for the first 
time. The intelligence of the patient has improved, and of his 
drowsiness we cannot notice anything. His headache has disap- 
peared. The least improvement is in the vision of the patient. 
His left eye has remained blind. His right eye has slightly im- 
proved, but the field of vision is still contracted. Patient left 
in March, 1910, for Chicago, where I saw him recently. He com- 
plained about rheumatic pains in his right shoulder. 

I have as you see, operated six times on the hypophysis. 

I can state, by the way, that I have seen a case of a boy shot 
in the head, where the bullet seemed to be lodged in tlie 
hypophysis. This is a year ago, and the child has shown no 
symptoms of dyspituitarism. 

While in my first three cases of operation on the hypophysis 
an improvement of the symptoms of the adipose-genital type 
(disappearance of the obesity, reappearance of hair, reappear- 
ance of sexual function) was noticed. Both cases of acro- 
megaly died shortly after the operation. Particularly interest- 
ing is Case VI, in which before the operation acromegaly was 
not manifest, but after the operation the remarkable decrease 
of circumference of the head, of the size of hands and feet, 
could be recorded. While this patient, notwithstanding his 
good nutrition, has lost 2 kilos, I must say that I believe it is 
a combination of botli types. We can also imagine that 
through the growth of the tumor some parts of the anterior 
portion of the hypophysis were irritated, while other parts 
were destroyed. It is the question whether it would not be 
more rational to change the term of hyper- and hypopituitar- 

I refer for the detail of these conditions, which appear so late after 
the operation, to the discussion of Dr. Stoerck, in Sitz. der Ges. f. Inner. 
i^Icd., November, 1909. 
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ism into dyspituitarism. So far as the microscopic examina- 
tion of my cases is concerned we found: twice (Cases I and 
VI) an epithelial carcinoma; twice (Cases II and IV) sar- 
coma; once (Case V) carcinoma or sarcoma; once (Case III) 
a cyst. 

It is interesting, furthermore, that both cases of acromegaly 
exliibited a typical malignant growth. In one case it was so 
extensive tliat it involved the frontal lobe. The hypophysis 
which was removed during the operation was all transformed 
into a tumor mass. Also in my second case were signs of dis- 
tinct malignant growth. In botli cases, notwithstanding the posi- 
tive presence of a malignant growth, symptoms of acromegaly 
were dating back for years, so that we had to conclude that 
these malignant tumors had grown remarkably slowly, a con- 
clusion which seems to be hard to believe considering the 
malignant structure of the tumors. Altogether we find a re- 
markable discrepanc)^ in the comparison of the postoperative 
course and the microscopic findings. We do not operate radi- 
cally, even do not intend to do more than to diminish the size 
of the tumors, or remove the contents of a cyst, and neverthe- 
less we notice such remarkable improvement which we are not 
accustomed to see in our operations on other parts of the body 
when we have done such an incomplete operation. We must 
draw conclusions from this that it is particularly the pressure 
which has been exerted by the tumor upon the remaining parts 
of the hypophysis, and which has produced the dystrophy 
(compare Hildebrand’s case). But it is altogether remarkable 
that my first case, whicli was operated on almost three years 
ago, has shown a permanent improvement, and similar seems 
lo be die course in Cases II and VI. 

A few more remarks as to the technic of the operation. 
The hypophysis can be exposed by the intracranial route, or 
through tlie nasal or buccal cavities. The former method 
is by far the more difficult, because we have to exert some 
pressure upon the brain nerves, and we may injure one of the 
large vessels. Whether the metliod which Biedl and Karplus 
have employed in monkeys of late, in which the brain in Rose’s 
position can be pressed forward half a centimetre, so that the 
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nerves arc not injured, is also applicable for man, must be 
left an open question. At any rate, the intracranial route is 
heretofore regarded as the more difficult, the nasal route the 
easier, although it offers a greater danger of infection. We 
have to pass on our way to the hypophysis through a region 
saturated with microbes. It is well known that a simple cold 
immediately increases the virulence of a large number of micro- 
organisms, which are not innocuous for the meninges, and I 
could, to my sorrow, confirm this in my two cases (IV and 
V), particularly in Case IV, in which I gave in to the patient's 
demand to operate during a severe cold. . Perhaps the chronic 
catarrh of the nose may be regarded as a constant companion 
of acromegaly. At any rale, we have to pay attention to 
catarrhal conditions in such cases. In my fiftli case I think 
I made the mistake that I did not remove enough of the inferior 
turbinate, so that the cavity became very irregular and easily 
exposed to infection. In Case III the symptoms of meningitis 
set in with such a stormy manner, although we had found 
only a cyst. When my lumbar puncture produced pus in this 
case I had lost all hope for the patient. But fortunately the 
virulence seemed to have been a very low one, and the patient 
passed this danger. At any rate, we have to consider menin- 
gitis in the operation on the hypophysis, as I have had two 
deaths in six cases from this cause ; that is by far a much larger 

percentage than we have in brain operations through the cranial 
cavity. 

Only very few operators have attacked tlie hypophysis by 
the intracranial route (Horsley, McArthur, Krause, Bor- 
chardt). The majority of operators have used the nasal route. 
I followed in my operations essentially Schloffer’s method. 
Ihe method developed by Moskowitch, under the supervision 
of Tandler in the Anatomical Institute of Vienna, by which 
the anterior wall of the frontal sinus is definitely removed, and 
which was modified later and used successfully on a patient by 
Hochenegg, in a manner of a temporary resection, is already 
proposed in Schlofifer’s work on this subject. This temporary 
resection is cosmetically a great improvement. 
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The method which I followed in the last cases was as 
follows : 

Prophylactic use of urotropin according to Cushing’s sug- 
gestion, anaesthesia, packing of the nasal cavity (to prevent the 
operation in a dependent head position — Hochenegg), tem- 
porary resection of the nose and reflection to the right side, 
whereby tlie vomer is cut as far back as possible so as to pre- 
vent saddle-nose later on, temporary resection of tlie frontal 
sinus, total removal of the contents of the nasal cavity, includ- 
ing the posterior part of vomer and turbinated bone, exposure 
of the anterior wall of tlie sphenoid sinus, opening of the same, 
whereby the hypophysis prominence is laid bare. The lamp of 
Zeiss or a very good head mirror is absolutely necessary. The 
opening of the sella turcica must be made in the exact median 
line and not too much anteriorly, to prevent an injury of the 
carotids and tlie chiasma. After removal of the tmnor or 
scooping out of tlie cyst ” we introduce drainage, pack the nasal 
cavity,^® and suture tlie skin exactly. The tendency of sur- 
geons now is to perform this operation with least destruction of 
bones, Kocher states, and it seems to me not unjustly, 
tliat the temporary resection of the anterior wall of the sinus 
frontalis is not necessary to lay bare the hypophysis. 

Following the very good anatomical research from Kana- 
val,^2 the infranasal route for reaching the tumors of the 
pituitary body is proposed. Halsted, of Chicago, performed 
this operation twice (once with success). Mixter^® operated 
by reflecting the nose toward the front; the scar was scarcely 
to be seen. Hirsch (Vienna) removes the contents of the 


*We can hardly ever remove the entire hypophysis, as Cushing has 
shown by his animal experiments that after the most radical removal a 
thin veil of the anterior portion remains behind. 

’°I shall use in the future, instead of the vioform or isoform gauze, 
the old iodoform gauze, which seems to have more disinfecting activity. 

■“Deutsche Zeitschrift f. Chirurgie, Band c. 

““The Removal of Tumors of the Pituitary Body by an Infranasal 
Route,” Journal of the American Medical Association, November, 1909. 

“The cases of Halsted and Mixter were demonstrated at the meeting 
of the American Surgical Society, May 3, 1910. 
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nasal cavity in many sittings, and the same method seems to 
have been followed by West. 

I had the pleasure of witnessing recently an hypophysis 
operation performed by Dr. Cushing, whose technic (similar 
to that of Kanaval and Halsted) impressed me so favorably — 
as it avoids as well any bone lesion as any incision of the skin 
— that I have decided to give it a trial on the next occasion. 
Still, I would mention that the scar in my last cases did not 
cause a too great deformity. It also seems to me that tem- 
porary resection, at least, of the nose, giving as it does a larger 
access to the field of operation, must in certain cases be of 
decided advantage. 

We shall be able to achieve more in regard to vision only 
when the family physicians shall refer their cases earlier to the 
surgeon for operation. According to V. Franckl-Hochwart, 
tlie time of development of acromegaly, as he was able to glean 
from his observations of 124 cases, is a very long one, extend- 
ing over many years, but tlie prognosis is only bad with regard 
to the vision. The operation must be regarded as a dangerous 
one as yet, but I believe that if we tell a patient that his malady 
continuously will get worse and finally lead to blindness, that 
he will rather submit to a very dangerous surgical procedure 
than to keep on doing nothing, and lingering into absolute 
helplessness. 



TUMOR OF THE HYPOPHYSIS (WITH 
INFANTILISM)/’^ 

OPERATION — ^RECOVERY (PRELIMINARY REPORT). 

BY SAMUEL J. MIXTER, M.D., 

AND 

ALEX. QUACKENBOSS, M.D., 

OF BOSTON, MASS. 

(Pathological- Report by F. H. Verhoeff, M.D.) 

On the 12th of October, 1909, Charles A., twenty-seven years 
of age, born in Massacliusetts, came to the Massachusetts Charit- 
able Eye and Ear Infirmary for failing eyesight. 

Family History . — His father is living and in good health, his 
mother has been dead a number of years. He is the youngest 
of five children, four of whom are living and well. One died of 
peritonitis. His brothers, three in number, are about his size, 
but heavier. 

Previous History . — In childhood had the ordinary diseases, 
but never had diphtheria or scarlet fever. His growth was 
gradual, and he does not recall growing fast at any period, or 
that he has grown any during the past ten years. He thinks that 
the hair began to appear on his face and on his pubes at about 
the age of fourteen. He has never had to shave oftener than 
once a week. He gives his height as five feet six inches, and 
his usual weight as 130 pounds, although for the last year he 
has only weighed about 126 pounds. For the past five years 
his work has been in-doors, part of the time as elevator boy, 
the remainder as bell-boy. 

He uses alcohol and tobacco, and thinks that his sexual 
powers are good. 

Presenf Illness . — The present trouble possibly made itself 
manifest about five years ago; at that time he had headaches 
which he thought were due to eyestrain. Three years ago he 
had trouble with his eyes which was relieved by a glass. Six- 

* Reported to the American Surgical Society, May 3, 1910. 
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teen months ago he had difficulty in using his eyes; from his 
story it sounds as if he had “ diplopia,” and he was told that he 
had “ muscle trouble ” and was given prisms. He now recalls 
that he had difficulty in seeing to either side at that time. About 
the same time he had an attack of rheumatism with stiffness 


in hips, knees, and ankles, but with no pain. Recovery was 
prompt under treatment. Six weeks ago he became head bell- 
boy, and this change required more use of his eyes, including 
some clerical work. He then noticed that his vision was blurred, 
and it soon failed so that he had to give up his position. 

Physical Examination . — ^The patient is of medium size and 
has the appearance of a boy about eighteen, his face is smooth, 
fairly full, unlined, and asymmetrical. He has a peculiar 
pallor which would attract attention at once. The hair of the 
head is soft, thick and fine, that on his face is soft and scarcely 
shows on his chin, although he has not shaved for two weeks. 
His voice is not remarkable, certainly not feminine, although 
his speech is slow and moderate. Adam’s apple not prominent. 
The skin upon the neck is smooth, white, and well padded. 
There is no hair upon the chest or in the axilla, and the pubic 
hair is rather thin and cut off horizontally at the pubes. 

The teeth are normal and the hard palate high and narrow. 
The hands are rather large for his size, the fingers long, a little 
tapered, ^d spread at the tips. The penis is rather less than 
normal size, and the testicles are small. In shape the patient 
IS rather womanly, especially upon a side view, the back is 
hollowed, and the hips are prominent. Heart, lungs and ab- 
domen, negative. Urine normal. 

Blood, 5)000,000 red, 18,000 white, haemoglobin 70 per cent., 
blood-pressure low. 


Eyes: The vision in the right eye is 8/200, in the left eye 
0/200. There is bitemporal hemianopsia. The fundi show 
atrophy, the optic nerves are pale, sharply 
defined, and show no signs of a previous neuritis. The retinal 
arteries are rather small. T'he pupils react. The X-ray shows 
an enlargement of the sella turcica. 

tienfW ^ was little change in the pa- 

h^ame ?1 remained about the same, his speech 

At nTtime ^ of weight. 

At no time did he complain of headache. He is rather easily 
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upset, on several occasions while being- examined he became very 
pale and had an attack of diarrhoea. 

The medical treatment consisted of strychnine sulph., Blaud’s 
pills, and injections of citrate of iron. The haimoglobin rose to 
90 per cent. 

Operation Dec. 27, 1909, by Dr. Mixter : Patient in dorsal 
position, posterior nares packed, and ether given with Fillebrown 
apparatus. The operation performed was that described by Dr. 
A. B. Kanaval (Jour. A. M. A,, vol. liii, p. 1704-1707). After 
making the U-shaped incision beneath the nose, the nasal proc- 
esses were divided with a chisel and the nose forcibly turned 
upward and held by a stitcli through the septum and forehead 
at the line of the hair. The mucous membrane was separated 
from the bony septum which was cut away, and with right- 
angled retractors a good view could be obtained of the upper 
part of the vomer where it is attached to the sphenoid. This 
was evulsed, opening the sphenoid cell. Up to this period there 
was fairly free hemorrhage, but packing with adrenalin gauze 
and the pressure of the retractors soon controlled it. 

The sphenoidal cell was shallow, and on thrusting a blunt 
instrument through what appeared to be its posterior wall a 
gush of slightly turbid, cholesterin-laden fluid filled the field of 
operation. There was at least an ounce and a half of this fluid. 
The opening into the cyst (sella turcica) was enlarged with 
Mosher forceps, and the cavity was swabbed out with gauze, 
packed with a cigarette wide brought out through the nostril, 
and the wound dosed. A gauze pack was placed in the other 
nostril to hold the septum in place. 

An electric head light was used during the operation on 
the deeper parts, and during the last of the operation even the 
retractors could be removed without obstructing the view, so 
thoroughly had the mucous membrane and the turbinates been 
pressed back. 

Recovery from the operation was rapid, although he had a 
slight erysipelas of the face. 

The Kanaval operation was selected after numerous ex- 
periments on the cadaver and proved to be most satisfactory and 
simple. The distance from the lower part of the nasal opening 
is very slightly greater than from the upper part, and this is 
more than compensated for by its width, and the fact that 
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nothing but the vomer has to be removed in order to reach the 
sphenoidal cell, all other parts, including the turbinates, being 
easily held back with retractors. There was no bleeding into 
the mouth or throat and tracheotomy or the Roux position 
was unnecessary. 

Postoperative History . — Following the operation there was a 
gradual improvment in sight, on January 23, 1910, the vision 
in the right eye was 20/30 — , in the left eye 20/50+, the hemi- 
anopsia still persists. He was discharged from the hospital on 
February 15, 1910, with vision and fundi about the same as at 
last record. Following his discharge from the hospital he had 
an attack of rheumatism in his arms and legs, which lasted about 
six weeks, two of which he was confined to the bed. Under 
salicylate of soda this finally disappeared. On April ii, 1910, 
he reported that he was “ feeling fine,” he had gained 20 pounds, 
and was able to read without any difficulty. His vision in 
the right eye was 20/30+, in the left eye 20/40+. Temporal 
hemianopsia. Examination of the fundi shows little change with 
the exception that the optic nerves may be of better color. 

There is loss of sensation in the upper lip, and at times there 
is a slight watery discharge from the nose. 


Pathological Examination by F, H. Verhoeff, M.D. (From the 
Pathological Laboratory of the Massachusetts Charitable Eye and Ear 
Infirmary.) 


The fluid submitted, 8 c.c. in amount, is odorless, slightly bloody, 
and contains an abundance of glistening particles. After sedimenting, 
it ^ las the appearance and consistency of blood-serum. Under tlie 
nucroscope the glistening particles have the characteristic rhombic form 
of cholesterm crystals. There are a considerable number of red blood- 
corpuscles and a few white cells. Some of the cells are filled with 
at droplets (not dissolved by acetic acid). Fat droplets are also found 
In Stained films from the gauze which had been rubbed 

hr t ^ ^ some epithelial cells. There is 

lation, butlrc^a'Xd^^^^^^ 

Will on a cvah r ' removed from the cyst 

spread out on a ^ Zenker’s fluid the membrane was 

1’;. “ ‘ta exact cross sections could be 

of ep° heZrXhrte *0 

ep,tl,el,..m has , smooth ontlmc with occasional sharply dehned 



TUMOR OF THE HYPOPHYSIS 


19 

depressions, and is coated with serum. This is evidently a free surface 
which bounded a cyst cavity. The opposite surface is ragged and cor- 
responds to the place of fracture in the removal of the specimen. The 
cells along the free surface are columnar in form, and at first glance 
might be mistaken for those of glandular or ciliated epithelium. Staining 
with Mallory’s phosphotungstic acid haimatoxylin, however, fails to show 
the fenestrated membrane characteristic of the latter, but does frequently 
bring out, running between the cells, intercellular fibrils of Herxheimer. 
Moreover, in places a distinct basement membrane may be made out as 
the immediate boundary of the cyst, which gives the reaction of collagen 
by Mallory’s and Van Gicson’s methods. The columnar cells along the 
cyst wall are, therefore, undoubtedly analogous to the basal cells of 
epidermis. 

Below the surface, at different depths, the spaces are encountered. 
These are of various sizes, rounded or irregular in shape, the irregularities 
often being due to projections or infoldings of the epithelium into them. 
Around these spaces the epithelial cells almost invariably assume a 
columnar form. These columnar cells, just as those on the free surface, 
fail to show a fenestrated membrane and do show still more plainly 
intercellular fibrils and a basement membrane of connective tissue. Be- 
tween the cells and this membrane definite fibroglia fibrils often occur. 
This columnar epithelium is therefore not glandular, but represents 
basal cells abutting on stroma. There are, in fact, no glandular lumina 
in the specimen. 

Occasionally, owing apparently to the complication of its growth, 
whorl-like formations occur in the epithelium, but these never contain 
keratohyalin or other degeneration products. In places, especially near 
the free surface, definite prickle-cells occur. No mitotic figures are 
found after fairly prolonged search. 

The stroma spaces contain connective tissue, blood-vessels, colloid 
material, and peculiar cells filled with globules. Most of them contain 
more or less of all these elements. In addition eosinophilic leucocytes 
are not infrequently encountered. Some of the spaces contain also 
serum, fibrin, and red blood-corpuscles, due probably to the trauma of 
the operation. A few of the spaces contain only delicate fibrillated 
connective tissue with a few stellate cells and single blood sinuses near 
the centres. In a few of the small spaces the stroma is uniformly 
hyaline. Other spaces are filled with globulated cells alone, and others 
still are apparently empty. The connective tissue is least where the 
globulated cells are most numerous, but the basement membranes persist 
after the rest of the stroma has disappeared. In some of the spaces 
where the globulated cells are abundant a new formation of connective 
tissue has occurred, the spaces here being pervaded by new formed 
fibroblasts accompanied by collagen and fibroglia fibrils. 

The globulated cells each shows a round nucleus with one or two 
nucleoli, while its cytoplasm is usually entirely replaced by large globules 
of fairly uniform size. The globules are situated in a cell reticulum which 
stains in acid fuchsin. The globules themselves fail to stain in any 
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of the usual stains, hut retain a more or less decided yellow color, which 
they show in unstained specimens. Some of these cells packed with 
globules reach comparatively enormous proportions. In these the nucleus 
is pycnotic or is absent. Suitable stains show in the cells with only 
one or two globules, or similar cells free from globules, centrosomes 
contiguous with the nucleus. 

Careful study of the specimens shows occasionally these globules 
and reticulum in an epithelial cell bordering on a space. These cells 
are never much enlarged, and the globules do not replace the cytoplasm 
entirely. In no instance can one of these cells be found in the act 
of entering or discharging its contents into a stroma space. In one 
situation proliferation of flat cells lying along and internal to the 
basement membrane can be made out. Whether these are epithelial or 
endothelial cells it is impossible to determine. 

The colloid material occurs in the stroma spaces usually as rounded 
masses. Often they completely fill the space so that they are closely 
surrounded by epithelium. It does not seem that the colloid material 
is ever directly formed by the epithelium, however. In some places 
where the colloid bodies are massed together, the epithelium has grown 
in between them from the periphery. Occasionally one of the bodies is 
surrounded by a foreign body giant cell. The colloid material, apparently 
according to age, stains from pink to dark blue in hsematoxylin-eosin, 
reddish to blue in Mallory’s connective-tissue stain, and yellow to red 
in Van Gieson's stain. Some of it has evidently undergone calcification. 
Under the high power it appears finely granular and sometimes shows 
concentric lamination. It appears identical with the colloid excrescences 
of the pigment epithelium of the retina. Occasionally some of the 
yellow globules above described, and degenerated cell nuclei, are found 
within them, indicating that they are formed from the globulated 
cells. 

Diagnosis: Congenital epithelial tumor of hypophysis cerebri with 
cystoid degeneration. 

Remarks. — It is certain that the fluid examined represented 
the contents of a large cyst from the facts that it was loaded 
with cholesterin crystals, that it had the appearance and con- 
sistency of serum, was coagulable by heat, and that it contained 
epithelial cells. It is almost equally certain that the piece of 
solid tumor tissue removed formed part of the immediate wall 
of the cyst because of the smooth uninjured surface presented 
by one side of it. For this reason, as well as for those already 
given, it is clear that the cyst was not glandular in nature but 
a dilated stroma space in which the stroma had degenerated and 
disappeared. That the tumor was derived either from the hypo- 
physis in enibrj'o life, or from some congenital anlage having 
the potentiality of an hypophysis, is indicated by its situation. 
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its epithelial nature, and its structure. In structure it shows a 
remote similarity to the invaginated epithelium of the buccal 
epithelium forming the embryo hypophysis, and its origin from 
buccal epithelium is further indicated by the occurrence of prickle- 
cells in places. 

Another strong argument in favor of the tumor being an 
analogue of the hypophysis is that in this situation in the em- 
bryo there is no other epithelial invagination which occurs. The 
only other congenital epithelial tumor which might reasonably 
be expected to occur here, aside from true teratomata which 
may occur anywhere, is the chordoma. The notochord, however, 
never contains epithelium similar to that in this tumor — the 
resemblance of its tissue to epithelium is always remote. It 
never shows basal columnar cells nor prickle-cells. 

The nature of the globulated cells in the stroma of this 
tumor is not clear, I have failed to find similar cells in either 
the adult or embryo h3fpophysis. The round cells containing 
them are similar to endothelial cells, yet the fact that the globules 
may be found in epithelial cells abutting on the stroma suggests 
that the globulated cells in the stroma spaces are of epithelial 
origin. 

The histological structure of the tumor seems to show a 
certain analogy to that of the congenital tumors of the salivary 
and lachrjTOal glands known usually as mixed tumors, especially 
to those presenting a cylindromatous structure. For here, just 
as in a cylindroma, there are stroma spaces bordered by base- 
ment membranes of connective tissue and fibroglia, in which 
the stroma shows various stages of degeneration. The character 
of the degenerative change is in general different from that in 
a cylindroma, but this is no doubt due to a different embryonic 
relationship. Nevertheless, some of the spaces show a typical 
hyaline change. The fact that the epithelium contains epithelial 
fibrils and prickle-cells is no doubt due to its origin from buccal 
epithelium. Here again there is an analogy to a cylindroma, 
for as I have shown elsewhere,^ the latter tumor may produce 
these structures also. In some cylindromata I was able to 
demonstrate minute glandular lumina in the epithelium around 
the stroma spaces, but these are absent in this tumor. 

^“TheMixed Tumors of the Lachrymal and Salivary Glands,” Journal 
of Medical Research, Feb., 1905, p. 319. 
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The question whether the tumor was actually connected with 
the adult hypophysis is relatively unimportant. It may have 
arisen from a separate infolding of the embryonic buccal epithe- 
lium. Such an origin would be analogous to that of many 
tumors of the lachrymal gland which arise, not from the normal 
gland, but in close proximity to it. 

If the above interpretation of this tumor is correct, such 
tumors should not be classed with the teratomata, but with the 
more simple epithelial or mixed tumors of congenital origin. 
Since a suitable term which includes this whole group of tumors 
is apparently lacking, I would suggest the term congenital 
epitheUomata. This term emphasizes their two most important 
features, namely, their congenital origin and their essentially 
epithelial nature. As I have pointed out elsewhere, even when 
these tumors consist chiefly of cartilage they are yet essentially 
epithelial so far as their origin is concerned.^ 

The prognosis for this group of tumors and therefore pre- 
sumably for the present tumor is favorable as regards the 
likelihood of metastases, but unfavorable as regards local re- 
currence or increased growth after operative interference. In 
this particular case, however, the tumor w'^as not greatly traum- 
atized, so that it may retain its previous inactivity. 


Journal of the American Medical Association, Sept. 25, 
’ • ^ reported a tumor of the hypophysis pathologically 

ThJc + ^ sections of which they have kindly sent me. 
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CLINICAL EXPERIENCES WITH INTRATRACHEAL 

INSUFFLATION (MELTZER), WITH REMARKS 
UPON THE VALUE OF THE METHOD FOR 
THORACIC SURGERY.* 

BY CHARLES A. ELSBERG, M.D., 

OF NEW YORK. 

During the past year Meltzer and Auer ^ have described 
a method of artificial respiration •which they call “ respiration 
by the continuous intratracheal insufflation of air.” A small 
tube was passed through the lar3mx into the trachea almost to 
the bifurcation, and by means of a foot-bellows air mixed with 
ether was blown almost continuously through the tube under 
a pressure of 15 to 20 mm. of mercury. By this means the 
lungs remained distended, the excess of air passing upwards 
in the trachea and out through the larynx and mouth in an 
almost continuous stream. One or both pleural cavities could 
be widely opened and the animals could be kept alive for many 
hours. Tlie animals remained alive and in good condition even 
when deeply under the effects of curare so that all respiratory 
movements were abolished. In later publications Meltzer 
has described the method in detail, and has expressed tlie hope 
that intratracheal insufflation might prove to be of value for 
intrathoracic operations in the human being. A large number 
of experiments on dogs were made by Meltzer and Auer,^ 
and many operations upon the intrathoracic viscera were per- 
formed by Carrel,^ and by the writer. These showed con- 
clusively that the method of intratracheal insufflation was a 
very efficient one for intrathoracic operations in animals. 

The negative and positive pressure methods of Sauerbruch 
and of Brauer were first tested on animals, and because they 
were shown to make intrathoracic operations in animals pos- 
sible through the avoidance of collapse of the lung, they were 

* Read before the New York Surgical Society, May ii, 1910. 
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recommended in the human being. The method of intra- 
tracheal insufflation is so very simple, that if it should be proven 
to be as efficient in operations in man as it has been shown to 
be in animals, it would be a method of the greatest value in 
thoracic surgery in the human being. 

In a previous paper ^ the Avriter has considered in detail 
the advantages and disadvantages of intratracheal insufflation 
in man and has described an apparatus for use in the human 
being. At the time the paper referred to was written, vre 
had not yet had any experiences in patients, and therefore the 
suggestion that the method of Meltzer should be tried in 
human surger)'^ was based on the results of animal experiments 
and upon theoretical considerations. During the past few 
montlis we have used intratracheal insufflation in several pa- 
tients, and the results have been very satisfactory. 

From the experiences we have had I would suggest the 
following technic for the introduction of the intratracheal tube : 

The tube that is to be introduced into the trachea should 
be a fairly rigid one of rubber with an opening at its lower 
end. It should be about as long as an ordinary stomach tube. 
Tubes of various sizes should be kept on hand. The tube 
to be used in a given case should fill up about one-half of the 
lumen of the trachea. One can obtain a sufficiently accurate 
idea of the size to be used by estimating the diameter of the 
trachea at the root of the neck. 

The patient is first anaesthetized in the usual manner and 
the larynx and pharynx then thoroughly anaesthetized with 
10 per cent, cocaine solution. In some patients the introduction 
of the tube can be accomplished by pulling forward the epiglot- 
tis Avith the index finger of the left hand, and introducing the 
tube into the rima glottidis with the right hand or with a 
laryngeal foiceps. In the large majority of cases it may be 
preferable to expose the latynx Avith an appropriate speculum . 
such as the Kilhan or Jackson instrument used in bronchos- 
copy, and then to introduce the tube with the larynx in full 

VICAV. 

Wffien the sterilized tube has passed the vocal cords it is 
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pushed forward slowly until a sligiit resistance is felt — the 
bifurcation of the trachea. No resistance may be felt until the 
tube reaches the division of the right bronchus. If the tube 
is correctly placed, air can be heard to enter both lungs upon 
auscultation. The tube is then withdrawn about one inch 
so that its lower end will lie a short distance above 
the bifurcation. The sound of the air as it passes up and 
down the tube on expiration and inspiration is a proof that the 
tube has been properly introduced into the trachea. I have 
devised a special mouth-bit by means of which the tube is kept 
in place and against the upper teeth. The mouth can be freely 
opened so that the buccal cavity can be sponged out, a stomach 
tube introduced into the stomach if desired, etc. 

The tube is now connected with the air-pressure apparatus, 
and air is blown through at a pressure of 10 mm. of mercury. 
After several minutes, the pressure is raised to 20 mm. and the 
operation can be begun. 

\Vhen the pressure of the inflowing air and ether equals 
20 mm. of mercury, inspiration and expiration will continue, 
air being inhaled and exhaled by the side of the tube. If 
there existed a profuse secretion of mucus in the pharynx 
and trachea, this will be found to have ceased soon after the 
insufflation was begun. Every two to three minutes, an assist- 
ant opens a vent so that the current of air which enters the 
tube is interrupted for a moment. 

Two assistants are required to manage the apparatus and 
the anaesthesia, — one controls tlie pressure by the manometer 
and interrupts the stream every few minutes, the other man- 
ages the anaesthesia and watches the patient’s general condition. 

For a full description of the apparatus required, tlie reader 
is referred to a previous paper.^ The apparatus I have de- 
vised has been used by me for the intratracheal insufflation in 
the following cases ; 

On December 9, 1909, a young woman of thirty-four was 
admitted to the Mt. Sinai Hospital with advanced symptoms of 
myasthenia gravis. On the 25th, the patient stopped breathing 
for several minutes but respiratory movements returned again. 
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During the following night respiration suddenly ceased, the 
patient became deeply cyanosed, and asphyxia and death seemed 
imminent. 

The insufflation apparatus had been kept in readiness at the 
patient’s bedside. When I reached her she was unconscious, very 
deeply cyanosed, pulseless. Without trouble, the mouth was 
opened, the epiglottis drawn forward with the index finger of the 
left hand, and the tube passed through the glottis down into the 
trachea. A mixture of air and oxygen was then passed into the 
trachea under a pressure of 20 mm. 

Within one minute, the appearance of the patient was com- 
pletely changed; the face became pink, all cyanosis disappeared, 
the pulse could again be felt at the wrist. The pulse-rate was at 
first very slow — 32 to the minute — but it soon became of good 
quality and more rapid — 1 10 to 120. 

For about five hours the intratracheal insufflation was con- 
tinued and during this time the patient did not make a single res- 
piratory movement. Her color, however, remained good, and her 
pulse of good quality. Finally the insufflation was stopped as 
the condition was a hopeless one. 


This observation which can be likened to the experiments 
m which curarized animals were kept alive for a number of 
hours— demonstrated the efficiency of the method for artificial 
respiration. Inti atracheal insufflation should be of value in 
e treatment of asphyxia of many kinds — chloroform 
asphyxia opium poisoning, asphyxia neonatorum, etc. 

e • o lowing is the first case of an intrathoracic opera- 
per ormed under anagsthesia by intratracheal insufflation :* 


Lnmr Thoracotomy and Aspiration of th 

Lung under ntratracheal Insufflation. Recovery. 

II Surri.,! was referred to ti 

abscess^t tli i,^’' with the diagnosis of a 

abscess of the middle lobe of the right lun^. 

attem^"^ waT mtdJf ^ anesthetized with ether, and tl 

The natient tnnV tt. ° ^ small catheter into the trache; 

J;ep ^nt took the ether very badly, and^ ^ot have on han 

The full details of this case will be published by Dr. Lilienthal. 
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the proper kind of tube nor the necessary instruments for the 
intubation. After a number of unsuccessful attempts to pass 
a catheter through the larynx we determined to put off the intu- 
bation until a later time. The operator (Dr. Lilienthal) then 
resected four inches of the eighth and ninth ribs and packed the 
wound cavity with gauze. 

Februar}'- 20: Operation by Dr, Lilienthal, intratracheal in- 
sufflation by Dr. Elsberg. Ether ansesthesia ; larynx and pharynx 
thoroughly ansesthetized with cocaine. A soft rubber tube, 
No. 28 French scale, was passed through the glottis by means of 
a laryngeal forceps and pushed downward until a slight resistance 
was encountered. The tube was then fixed to the upper teeth by 
means of a gag. The tube was connected with the insufflation 
apparatus and a mixture of air and ether blown in under a pres- 
sure of 15 mm. of mercury. The patient began to cough violently, 
therefore the intratracheal tube was withdrawn about one inch. 
The coughing ceased at once, and at the same time all evidences 
of mucus in the trachea or pharynx disappeared. The patient’s 
color was good, respirations regular, pulse of good quality. The 
patient was now turned on the left side and the operation begun. 

3.10 — ^No cyanosis, pulse 120; incision 12 cm. in length into 
right pleural cavity; pulse unchanged, color good, no cough. 
Pressure of current now raised to 20 mm. Palpation of the lobes 
of the right lung. 

3.20 — Pulse 108; respirations 48; color good with slight cya- 
nosis ; pleural cavity is wide open. 

3.25 — ^Heart action excellent; pulse 96; color good, no cya- 
nosis; aspiration of middle lobe of lung. 

3.30 — Pulse 105; respirations 42; color good. 

3.35 — Pulse 108; respirations regular, 40. The current of air 
is interrupted several times in order to observe the appearance 
of the lung. Wlien the current is prevented from entering the 
intratracheal tube the lung collapses and is of a dark green mottled 
color; when the lung is markedly distended (25 mm. pressure) 
the lung is of a bluish color with areas of red. When the lung is 
collapsed the oesophagus and aorta can be seen and examined. 

3.40 — Suture of incision in pleura. While the last stitches are 
being passed the pressure is raised to 30 millimetres in order to 
slightly overdistend the lung so that as little air as possible shall 
remain in the pleural cavity. 
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345 — Pleura closed with small drain; pulse 132 and of good 
quality. 

3.50 — Color good, no cyanosis; respirations 32. 

2.55 — Suture of muscles and skin; voluminous dressing. The 
intratracheal tube is withdrawn. Pulse now 120, of good quality ; 
respirations regular, no cyanosis. 

Four minutes after the patient was taken to his bed he was 
awake. He said that he did not have any pain in his larynx ; he 
was not hoarse. The morning after the operation the patient was 
in very good condition. He complained of some pain in the right 
chest and had considerable mucopurulent expectoration. He was 
not hoarse and did not complain of any pain in his laryngeal re- 
gion. The auscultation of the right side of the chest through the 
bandages was not satisfactory, but breathing sounds could be 
heard over the entire side. 

From this time on the patient steadily improved, the cough 
and expectoration grew less daily ; he was out of bed on March 10 
and was discharged from the hospital with his wound almost 
healed on March 25. When last seen (April 22) he was in ex- 
cellent condition ; the breathing sounds over the right side of the 
chest seemed normal; he had almost no cough and practically 
no expectoration ; he had gained considerable flesh and strength. 

P'rom the stand-point of the intratracheal insufflation, the 
operation was highly successful. The lung abscess could not 
be found at the operation. This was probably due to the fact 
that the patient had coughed up a large quantity of pus just 
before he was brought to the operating room. It is of exceed- 
ing interest, also, that almost all of the symptoms from which 
the patient had suffered for nine months, have disappeared. 
No good explanation for the gratifying result of the operation 
can be given. The resection of ribs, the pneumothorax, and 
possibly the insufflation itself might have contributed to this 
end. 

The patient took the anaesthesia exceedingly well; only a 
small quantity of anaesthetic wms required, and the contrast 
between the anaesthesia given in the ordinary manner and that 
given by intratracheal insufflation was very marked. As soon 
as the insufflation was begun, the patient who had been strug- 
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gling and coughing, his phaqnix filled with mucus, became 
quiet, and the rattling of mucus in the trachea and pharynx 
disappeared. The patient recovered consciousness unusually 
quickly. 

In order to test the method further, intratracheal insuffla- 
tion ansesthesia was tried in the following case : 

In a patient with an empyema of the right chest, a tube was 
passed into the larynx and trachea after the patient had been 
anesthetized with ether and the larynx cocainized. Intratracheal 
insufflation anesthesia was then begun with the apparatus and 
the operation — which consisted of resection of a rib and opening 
and drainage of the pleural cavity — was done without difficulty. 
The anesthesia was very satisfactory; ver}' little ether was re- 
quired; the patient’s color and his pulse remained good. There 
were no after effects from the insufflation. 

The experiences we have had with intratracheal insufflation 
have demonstrated that the results obtained by Meltzer and 
Auer, by Carrel, and by myself, in our animal experiments, 
can also be obtained in the human being. A much larger 
experience is necessary before any definite statements can be 
made. There is every reason, however, for a thorough trial of 
the method. Meltzer’s method of intratracheal insufflation 
recommends itself by its very great simplicity. If the future 
will show that it is as safe for the human being as it is for 
the animal — and our experiences seem to point in that direction 
— then surgery will have a very simple method for the preven- 
tion of the dangers from acute pneumothorax, a danger which 
has been the chief hindrance to the development of intra- 
thoracic surgery. 

REFERENCES. 

^ Jour, of Experimental Medicine, 1909, No. 4, see also, 2. 

“Medical Record, March 19, 1910. 

’Medical Record, March 19, 1910. 

* Loc. cit. 



THE FIRST CASE OF THORACOTOMY IN A HUMAN 
BEING UNDER ANESTHESIA BY INTRA- 
TRACHEAL INSUFFLATION/^' 

BY HOWARD LILIENTHAL, M.D., 

OF NEW YORK, 

Surgeon to Mount Sinai Hospital. 


B.F., a butcher, 55 years old, had been under observation by 
Dr. Manges since September, 1909. At that time he gave a 
history of an illness of nine months, which began three weeks 
after he had cut and infected his finger while slaughtering a 
cow whose lungs and intestines, he said, were “ studded with 
white granules the size of a barley-corn.” The infection was 
severe and accompanied by a chill and fever. The finger was 
incised, following which the constitutional symptoms disappeared, 
and the wound healed slowly, taking three months before it was 
entirely closed. His illness dated, then, three weeks from the 
onset of this infection, at which time he noticed that his breath 
was foul, that he was continually nauseated, and that he was 
coughing a good deal. About a month later he had a severe 
chill followed by fever, and the same day coughed up about a 
quart of very foul, greenish pus. This relieved him for a time, 
although he continued to cough and to bring up quantities of 
pus, especially in the morning. A second febrile attack came on 
in September, 1909, when he coughed up a large quantity of 
blood. It was then that he was admitted to Dr. Manges’s service 
at Mt. Sinai Hospital, where he remained three weeks and left 
much improved. The improvement was only temporary, however, 
for he was able to work only a month before he was again taken 
ill in the same manner. From that time his history was a repe- 
tition of the symptoms previously outlined, and the patient again 
applied to the hospital for relief. On February 10, 1910, he 
was again admitted, after Dr. Manges had referred him to me, 
this time to the Second Surgical Service. 


*Read before the meeting of the New York Surgical Society, May 
II, 1910. 
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His general nutrition and color were good. He was a thick- 
set, short-necked man, with a barrel-shaped chest, which showed 
fair and equal expansion on both sides. The percussion note was 
somewhat impaired over both lungs, with slight dulness in the 
right axilla and at the right base, posteriorly. The breathing 
at the right base was somewhat exaggerated. Soft rMes were 
heard scattered over the entire right chest. Vocal resonance and 
fremitus were not impaired and were equal on both sides. There 
was marked clubbing of the fingers. Temperature was normal; 
pulse 80 to 90. The patient was expectorating foul, greenish 
pus. No tubercle bacilli could be found although the Von Pirquet 
reaction was positive in twelve hours. 

An X-ray plate showed a shadow of moderate density in the 
outer portion of the right side of the chest, between the first 
and third ribs anteriorly. There was calcification of the car- 
tilage of the first rib, and apparently some infiltration of the 
mediastinal glands. 

A diagnosis of lung abscess had been made, and now the 
possibility of a radical cure of this patient was suggested by the 
excellent results obtained in the animal experiments with 
Elsberg’s modification of the Meltzer-Auer apparatus. The 
first attempt to use this method was unsuccessful because of the 
failure to introduce the tube into the trachea. This failure was 
due to a short, thick neck and a very irritable larynx, which could 
not be made tolerant even by a large dose of morphine and both 
ether and chloroform by drop method. Fearing to prolong 
unduly the attempt to introduce the tube, the drop anaesthesia 
was continued, and a broad resection of the eighth and ninth 
ribs, in the posterior axillary line, rapidly made without opening 
the pleura. There were no untoward s3TOptoms following this 
operation. A very slight postoperative rise in the temperature 
(99.8°) took place and lasted for two days. By February 21 
I considered that the patient was in condition for a second 
venture. 

At this time the preliminary anaesthesia was as trying and 
unpleasant as before, but an application of 10 per cent, cocaiine 
to the larynx and pharynx made it possible, with some difficulty, 
to pass the tube. The details of the anaesthesia and workings 
of the apparatus belong to Dr. Elsberg. It is sufficient to note 
here that the patient was easily kept in narcosis with a small 
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amount of ether and that the respiration was unimpeded by 
mucus, although this had been troublesome during the preliminary 
ansesthesia. The breathing was regular and extremely deep, 
except when the lungs were fully distended, when there was a 
moment of apncea. The patient’s color remained good throughout 
the operation and the pulse of excellent quality, varying between 
io8 and 132. 

As to the operation itself; The wound was cleansed with 
peroxide of hydrogen and irrigated with sterile water. The 
pleura was then opened under pressure of 15 mm. of mercury. 
It was at once seen that the lung was distended to about two- 
thirds of its capacity, mottled, and rosy pink in color. Complete 
pulmonary distention could be secured by raising the pressure 
to 25 mm. The lung was collapsed and distended several times 
so as to observe the working of the apparatus. The pleural 
cavity was then explored by hand and by sight, and some dense 
adhesions found immediately beneath the scapula. This region 
was thoroughly aspirated through the chest wall, the needle being 
also guided by a hand in the pleural cavity, but no pus could be 
found. The pressure was then raised to 30 mm. while the pleura 
and superficial wound were being closed. The pleura was quite 
friable on account of granulations resulting from the first opera- 
tion, and closure by suture was difficult. A small drain was left 
in the superficial part of the wound, and gauze thoroughly wet 
with normal saline solution and covered with rubber dam and 
gutta-percha tissue was bandaged over it, so that in the event 
of a slight leakage there would be less liability to pneumothorax, 
saline solution being drawn in instead of air. The patient was 
then sent to the ward. Ten minutes later he had entirely recov- 
ered from his anaesthesia so that he held conversation with those 
about him. At no time was there any dyspnoea. 

^ His recovery was quite uneventful, and much to my sur- 
prise and delight his expectoration ceased, perhaps because the 
cornparatively large rib resection permitted the cavity to become 
obliterated. The temperature on February 22 reached 102.6°; 
it steadily declined to normal on February 28, and on March 20 
he was discharged practically well. There was still a muco- 
purulent expectoration amounting to about 2 or 3 drachms a 
day instead of the copious flow which existed on his admission. 
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I consider that this case was a most severe test of the 
Meltzer method of anaesthesia, because of the foul and septic 
condition of the discharge from the pulmonary cavity. In 
spite of this there was no pneumonia and not even a bronchitis. 

The most notable feature of the anaesthesia, as mentioned 
above, was the total disappearance of the noisy rattling respira- 
tion which existed during the administration of the ether by 
the usual method. The preliminary anaesthesia was supervised 
by Dr. A. R. Chamberlain and the insufflation anaesthesia was 
managed by Dr. Elsberg. 



SOME OBSERVATIONS REGARDING THORACIC 
SURGERY ON HUMAN BEINGS."^ 

BY WILLY MEYER, M.D., , 

OF NEW YORK, 

Professor of Surgery at the New York Post-Graduate Medical School and Hospital ; 

Attending Surgeon to the German Hospital ; Consulting Surgeon to the 
New York Skin and Cancer Hospital and New York Infirmary. 

In order to further the evolution of thoracic surgery, it 
seems to me the duty of every operator in this field to publish 
in full his personal experiences, favorable or unfavorable. In 
this way observations made by one may inure to the benefit 
of another; mistakes recognized as such in the course of an 
operation may be avoided in future similar cases. In thus 
working together, piling one stone — rough or cut — on top of 
the other, we shall soon have a structure that will be a credit 
to its builders, let us hope. We may then be in a position to 
make the work done within the thorax compare favorably with 
our daily triumphs in abdominal surgery. 

So far my own experience in thoracic surgery upon the 
human subject, with the aid of differential pressure apparatus, 


has been limited to the following cases: 

For diseases of the pleura (acute empyema) 3 

For diseases of the lungs (abscess) 3 

For diseases of the oesophagus (cancer) 4 


All these operations have been done with the positive 
differential pressure apparatus, as described and illustrated in 
a previous paper {Jour. Am. Med. Assn., Dec. ii, 1909). 

The universal differential pressure chamber, of which the 
positive one forms a part, also described in said article, requir- 
ing a special room on account of its dimensions (16x8x8 
ft.), is still at the Rockefeller Institute, pending the comple- 
tion of the new Thoracic Department now in course of con- 
struction at the German Hospital. This chamber permits of 
the application of negative or positive or combined pressure. 
With Its help I shall try to ascerta in whether the effects of 

Read before the American Surgical Association, May 3, 1910. 
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positive and negative pressure upon the sick hmnan being are 
identical, and if not, wherein they differ. The machinery 
is arranged for triple reserves, in case of a break-down, but 
without unnecessary duplication of any of its parts. (Conf. 
Jour. Am. Med. - Assn., 1. c., and N. Y. Med. Rec., March 19, 
1910.) 

I. PLEURA. 

Acute Empyema . — To the many methods of treatment 
hitherto employed for this trouble, the differential pressure 
method forms a comparatively recent addition. Further expe- 
rience is needed to thoroughly establish the procedure. The 
ideal operative method of treatment for this affection would, 
of course, be incision and evacuation of the abscess, with or 
without resection of the rib; inflation of the lung until the 
pulmonary pleura is in close contact with the costal; applica- 
tion of an air-tight dressing. 

Sauerbruch states that he has done this in a number of 
cases and that, at the first change of dressing about a week 
later, superficial granulation was all tliat was left, which then 
was allowed to heal under ordinary dressings.^ 

Personally, it has not been my good fortune to obtain such 
favorable results, and I believe it will be but rarely possible in 
these cases to eliminate with certainty a partial pneumothorax 
at die time of the operation. It is difficult to fully distend the 
inflamed and infiltrated lung tissue; some space will nearly 
always remain between its surface and the thoracic wall, even 
under high differential pressure. But, despite these condi- 
tions, I believe the method well deserving of further trials. 
Of the three cases thus treated in April and May, 1909, I 
will here briefly relate the history of one : 

Boy 4^ years ; ^ sick for ten days. Inflammation of the two 
lobes of the left lung, also lower lobe on right side, pleuritic 
effusion filling entire left cavity. April 3, 1909, resection of 
fifth rib in axillary line; pus, with masses of coagulated fibrin- 

^ Journal of the Am. Med. Assoc., igo8, H, 809. 

“This was the first case operated on at the German Hospital under 
differential pressure. 
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ous substance thoroughly removed. Then head of patient placed 
into positive differential chamber and pressure gradually in- 
creased up to a maximum of 14 mm. Hg. (about i 8 j 4 cm. 
water). During this procedure the lung is carefully observed; 
it is seen that it rises up to within about inch of the thoracic 
wall, refusing to be distended further; with each inspiration 
it is drawn in again. On the whole, its expansion is rather 
unsatisfactory ; color, dark bluish-red ; pressure not raised 
higher, as consequences cannot be estimated. Dry aseptic mam- 
moth dressing with gauze and cotton without drain or rubber 
covering of wound. Patient stood operation nicely; lips red 
when returned to bed. 

April 5; Pulse 84; temperature normal; good condition. 

April 9: Same good condition; little cough. First change 
of dressing under superficial general anaesthesia and differential 
pressure; narcosis started outside; patient then put in position; 
differential pressure of 12 mm. Hg ; dressing removed ; healthy 
granulations; lung just in front of wound, of much better color 
(pink) ; very little discharge even after pressure has been 
slowly increased to 16 mm. 

April 12, ninth day after operation: Temperature suddenly 
rises to 104 ; 6 p.m., second change of dressing under differen- 
tial pressure ; external wound presents a level, granulating sur- 
face. Dressing forceps gently pushed into thoracic cavity fails 
to give exit to pus. Now pressure gradually increased ; when reach- 
ing 16 mm. there is a sudden gush of seropus, shooting high up, 
after which no further secretion can be brought out. Short 
cigarette drain. Temperature promptly drops and remains 
normal. From now on, the patient is daily placed into the 
apparatus for increasing periods of time, in order to have him 
reat e under pressure. Soon cigarette drain removed. Pa- 
tient is discharged at end of fourth week, with wound firmly 


Comment. Although it is not imcommon for children, 
when operated upon with open incision and drainage, to be 
isc arge vdthin three to four weeks, with the empyema 
cavity closed, the simplicity of the treatment in this case, as 
o e a vantages of the breathing under differential pressure 
during the after-treatment, greatly impressed me. 

secon case that soon after presented itself, I again 
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employed this method. In this instance a rubber dam was 
placed over the incision, allowing the fluid to escape into the 
surrounding dressing but preventing the entrance of air. Here, 
too, drainage for a short time became necessary later on. 
Again rapid, satisfactory healing of cavity occurred. 

The third case entered the hospital profoundly septic and 
could not be saved. 

Kausch, who operated upon some such cases under 
negative pressure, gives expression to the firm conviction that 
after-treatment under differential pressure insures more speedy 
and certain healing of empyema than any other known method. 
He also recommends change of dressings under differential 
pressure in order to prevent collapse of the redistended lung 
and the tearing of fresh adhesions. 

Although the reported cases treated by this method are 
but limited, the results are such as to certainly warrant its 
further trial. 


II. LUNGS. 

Three Cases; Lesions due to Bronchiectasis. 

Case I . — Incision and Drainage of Large Bronchiectatic Ab- 
scess. 

Man, thirty-two years of age; pneumonia seven years ago; 
since then sick; cough with pus expectoration during last two 
years; sputum foul; copious. 

April 23, 1908, under local anaesthesia, resection of rib; 
lung adherent to chest ; aspirator encounters abscess about 2 in. 
below surface; is opened with Paquelin cautery; from this 
moment on no further expectoration ; abscess discharges through 
wound; expectoration recurs when external opening becomes 
clogged ; patient, who lives in the country, goes home. 

April, 1909, he returns much improved in general condition; 
small, not discharging sinus in side; expectoration of several 
ounces of fetid pus every morning. 

Operation (April 29, 1909). — ^Differential pressure ready for 
use with patient’s head inside of the chamber. Resection of 
seventh and eighth ribs, involving fistula ; tract of canal excised 
and cavity in lung, the size of a small apple, opened ; into this 
empty two bronchi of larger size. It is decided to treat the 
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patient conservatively, at least for the present. Therefore, 
cauterization of bronchial lumina and inner abscess membrane; 
tamponade with iodoform gauze; positive pressure not turned 
on. 

•Comment. — Having the differential pressure ready for instant 
use, should it have become necessary to turn it on, was most 
reassuring. 

Later History. — September, 1909, the patient was brought to 
the hospital in a somnolent condition. Diagnosis ; brain abscess ; 
claimed by relatives and taken home, where he died. 

Case II. — Multiple hroncliiectatic abscess; partial pneumec- 
tomy, right inferior lobe. 

Boy, six years of age; two years ago laryngeal diphtheria, 
requiring intubation in extremis; three weeks later, expectora- 
tion of pus sets in; loses weight rapidly; left empyema. 

Operated upon June, 1908, by Dr. G. R. Pisek at the Post- 
Graduate Hospital ; spasmodic cough continues day and night 
with abundant expectoration of foul-smelling pus four to six 
times in 24 hours ; no tabercle bacilli found ; enters German 
Hospital with high fever which slowly decreases but never 
reaches normal ; ronchi over both lungs ; X-ray examination 
points to bilateral infection of lower lobe. 

Plan of operation; resection of ribs and pneumolysis on 
left side. May 12, 1909, under anesthol anaesthesia and Tren- 
delenburg s posture, on specially designed new table (see below) 
resection of sixth and seventh ribs, seventh being the one 
formerly operated upon. Intercostal tissues ligated and excised ; 
good exposure with pillow under opposite side; lower, right 
o e tightly adherent to costal pleura and diaphragm by old 
are divided bluntly or with scissors; its color is 
adjacent part, evidently belonging to right 
nnddle lobe, whereas upper lobe appears yellowish rosy in color, 
being normal; lower lobe brittle, tears on loosening in many 
places on account of its evident disease and multiple unavoid- 
a e injury, extirpation is decided upon, the rest of the affected 
u g issue tien to be treated by pneumolysis; firm adhesions 
e ween upper portion and cliest wall slowly divided and pushed 
o ^ tissue ; then main bronchus gradually 
? ligature and division of vessels is nicely accom- 
phshed; branches of pneumogastric nerve not recognized; 
tightly adherent lymphatic glands are annoying; isolated bron- 
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chns damped and crushed with Doyen’s intestinal crusher, as 
described in my former article (Jour. Am. Med. Assn., Dec. ii, 
1909) ; bronchus inverted; entire procedure can be neatly done, 
same as in the animal. When placing first top suture, nar- 
cotizer gives warning of weak pulse ; palpated through thoracic 
wound, heart is found to beat slowly and irregularly; respira- 
tion very superficial; no cyanosis. Operation immediately 
stopped ; intravenous infusion ; no improvement ; mass ligature 
quickly placed around bronchial stump and patient removed from 
apparatus. By this time heart had stopped beating; pupils 
dilated ; all efforts at resuscitation futile. No postmortem 
allowed. 

Comment. — i. Operation would have been feasible with- 
out differential pressure, but use of latter was most reassuring. 

2. In view of multiple localization of trouble, the intended 
pneumolysis would have been preferable to attempted extir- 
pation; the various rents in tlie lung tissue that occurred in 
the course of operation would in that case have had to be 
stitched up ; this the boy would probably have stood nicely. 

3. As there was no cough during anaesthesia and pus had 
been evacuated by coughing before starting operation, it is 
to be assumed tliat aspiration of pus did not occur, and such 
accident therefore was not, in part, responsible for the sudden 
change in the action of the heart during the operation. Still, 
Koerte’s advice, to put these patients imder superficial anaes- 
thesia throughout the operation, in order to enable them to 
expectorate, had evidently better be strictly followed. 

4. Isolation of bronchus, crushing and inversion of stump, 
in the human subject nicely feasible, same as in animals. The 
presence of tightly adherent glands at base of bronchus is 
annoying. 

5. In this case heart seems principally to have been respon- 
sible for the death; attempt at explaining the giving out of 
the heart in the course of the operation, see below under 
oesophagus. 

Case III. — Bronchieciatic abscess of lower lobe of left lung; 
partial pnemnectomy. 

Boy, thirteen years of age ; operated upon last summer for 
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lung abscess by Dr, Martin Rehling, adjunct attending surgeon 
to the German Hospital. The differential pressure apparatus 
not being on hand at that time and no adhesions present, im- 
mediate severe collapse on table after incision of pleural cavity; 
lung pulled forward, stitched to ribs ; dressing ; boy recuperates. 
Lung incised after 48 hours, drained for many months; wound 
then closed; coughs up a few ounces of fetid pus every day. 
Never tubercle bacilli. Re-entered hospital. Clinical examina- 
tion and X-ray point to seat of trouble in lower left lobe alone. 

Decision: Extirpation of lov/er left lobe. February 23, 1910, 
anesthol anaesthesia ; patient is cyanotic before he is washed up ; 
either too much anaesthetic or aspiration. Narcotizer claims boy 
coughed up some pus during beginning of anaesthesia, although 
the patient had tried to thoroughly empty cavities just before 
starting ; oxygen added. Incision in seventh intercostal ; 6 plus 
pressure all the time; again free pleural cavity entered. Lung 
adherent to chest wall only in immediate neighborhood of 
original incision; upper lobe feels soft and normal; lower more 
resistant; in the attempt to gradually loosen the lower lobe 
from its normal firm union with upper lobe, the latter is slightly 
tom; tampon; in order to form pedicle, temporary ligature 
(gauze-strip) of portion of superior lobe becomes necessary; 
clamp placed peripherically ; division ; now ligature of vessels 
as in animal experimentation,® nicely feasible, but impossible to 
reach those at lower circumference of bronchus on account of 
the firm lung adhesions downwardly. At this time narcotizer, 
who, during the latter part of the operation had used only 
oxygen, reports pulse weaker. Operation hurried and lung 
oosened from chest wall, after silk ligature close to the latter; 

^ ivision between it and clamp ; heart beats slowly ; intravenous 
m usion, 800 C.C. ; in course of latter last large vessel alongside 
rone us is ligated doubly and divided; operation then inter- 
rupte , \yet towel on top covers wound; patient recuperates 
nicely; still, hurr)^ is needed; bronchus perfectly freed; after 
SI k ligature has been placed proximally around same, narrowing 
Its lumen (Friedrich), crushing centrally of distal clamp with 
improve 0}en, which allows of graduation in compression 
see ig. 2). Silk ligature around crushed portion; division 
e ween e ..ame and clamp; large stump; Paquelinization ; no 
inversion with top sutures, in order to save time; tampons. 


’ Jour. Am. Med. Assoc., 1. c. 



Fig. I 



Inferior lobe of left lung obtained by ijneumectomy for bronchicctatic abscesses ; actual size of speci- 
men, divided by section cut. The pronounced distention and contortion cf almost the entire bronchial tubes 
is well marhed. 




Fig. 2. — iSchede’s incision for raising a skin muscle flap, inclusive of the scapula. It begins at a point 
about 2 in. from the border of the sternum and ^ in. below the' clavicle, touches the tenth rib, and ends 
opposite, about 2 in. side-ways from the spinous process of the second or third dorsal vertebra. It is of 
advantage to have the skin muscle flap well overlap the intercostal incisions in order to insure air-tight 
occlusion of the thoracic -cavity. Above, e.xposure of the first rib with the subclavian artery and vein and 
the brachial nerve plexus is not absolutely' required. but the three upper ribs override easier when com- 
pressed by the rib-spreader, if all of these parts are thoroughly exposed. . . 

Fig. 3. — The flap raised. With the arm pulled up perpendicularly, the scapula takes a position-at 
right anj’Ies wth the, thorax. When the patient’s head is in the differential pressure apparatus, the arm 
forms a right angle with the thoracic wall. Then by turning the arm inwardly 180° (or the foreann 300 j 
the scapula moves away from the chest and can be well held out of the way. A, incision in sixth : o, 
incision in third intercostal space.. 




Fig. 6, 



Interior of the o.”i*V 


Fig. 7. 




Fk;. ,s. 



Resected portion of oesophagus, actual size of the specimen 
as it appears to-day. At either end the normal mucosa appears, 
the rest of the cylinder occupied by the infiltrating epithelioma. 
On left side of upper portion projects stump of the divided hypo- 
gastnc nerve. The tumor occupied a distance from two inches 
above the cardia to a place underneath aortic arch. 



Special operating table for thoracic work in use at German Hospital Note hinge for 
Trendelenburg's posture at extreme left. Head-rest removable Attachment for bending of 
patient's thorax movable longitudinally Table vertically adjustable. 


Fig lo 





I'lr.. 1 1 
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Instruments found useful in thoracic work : t. Friedrich’s rib-spreader; r a, exchange- 
able larger blade; 2, bavonet clamp, branches ensheathed in rubber tubes; 3, improved 
Doyen crusher; 4, large curved intestinal clamp, again branches covered with rubber; 5. 
author’s diaphragmatic forceps ; 6, improved “ Krister’s swan” (needle-holder). 
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soaked in Lygol’s solution, placed against stump, emerge at pos- 
terior angle of wound; layer sutures, thoroughly pressing tam- 
pons into angle; wound covered with rubber tissue to make 
cavity air tight as in empyema; mammoth dressing; patient’s 
lips red; normal, regular respiration; 15 mimites later, in bed, 
pulse regular, well palpable at femoral, but weak at wrist (56) ; 
slows down still further in spite of stimulation; patient dies 
about one hour after operation, without regaining consciousness. 

The specimen obtained is very interesting. The entire lobe 
harbors exceedingly distended and contorted bronchioles (Fig. 
i). Postmortem not allowed. 

Comment. — i. The fact tliat patient reached his bed with 
a pulse of 56, instead of the usual rapid pulse after prolonged 
operations, breathing remaining normal, points to vagus 
reflexes, probably due, in part, to ligation of a branch, when 
tying the main vessels. The branch of the pneumogastric 
nerve, running from its main trunk with the vessels on to the 
bronclius, could not be seen in this case; still, special efforts 
should have been made to single it out and divide it. F. Reich 
has shown that the division of a larger branch or branches 
of the pneumogastric is well borne, whereas blunt injuiy, as 
pulling, clamping, tying, often causes serious reflex symptoms. 
For this reason, it may be advisable in future similar cases 
to resect the lung, about 1-2 inches peripherically from the 
first division of the main bronchus instead of extirpating it 
witli the help of inversion of the bronchial stump, although 
here, too, the smaller branches of the vagi accompanying the 
bronchial tubes would have to be ligated with the vessels. 

Friedrich found the distal bronchial stumps insensible, but 
noted severe vagus reflexes on compressing or severing the 
proximal end of the bronchi, when pressing with a gauze mop 
against the mediastinum, and that more pronounced in the 
human being than in animals, 

2. Technically, the operation went smoothly, the only dis- 
turbance being the narcotizer’s warning. 

3. It seems advisable in cases of this Icind tO’ primarily 
drain the lung abscess or abscesses externally, if necessary 
even for a second time, in order to guard against aspiration. 
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4. It seems further advisable to use superficial nitrous 
oxide-oxygen aiisesthesia, instead of other narcotics for the 
more serious thoracic operations, in order to reduce to a 
minimum the unavoidable influence of the narcotic upon the 
heart. 

5. The sudden shock seemed again to be due to vagus 
reflex. Discussion on possibility of avoiding same in thoracic 
operations, find below under “ comment ” on the case of resec- 
tion of oesophagus. 

The fatal issue in my two cases of partial pneumectomy, 
of course, was very depressing. However, both patients were 
bad risks ; they had been sick for years, had expectorated foul 
pus for a long time, and were feverish and anaemic when they 
came under my care. 

Criticizing the work, I would repeat that superficial anaes- 
thesia, allowing the patient to expectorate all the time, seems 
to be a primary requisite in operations on younger patients; 
for older cases, local anaesthesia, plus a still more superficial 
general one, would probably be advisable; 

Resection seems preferable to extirpation, provided the 
first division of the main bronchus is not involved in the dis- 
ease, in which event, of course, extirpation has to be done. 

In case typical extirpation is indicated, cocainization of 
the pneumogastric that runs perpendicularly downward 
through the thoracic cavity and crosses the main bronchus 
close to its base at right angles may be a recommendable pro- 
cedure; it would inhibit the conductivity of the nerve dm'ing 
the operation. Such cocainization would have to be done as 
high up in the pleural cavity as possible. It would be an aid 
in overcoming the symptoms of immediate vagus reflex, but 
should not make the surgeon careless and make him forego 
search for and division of the nerve branch that runs with the 
vessels up to the hilus of the lung to be extirpated. Cocain- 
ization of both pneumogastrics in experimental surgery on 
animals has caused death, as was to be expected. 

The question as to the best operative treatment of bron- 
chiectasis is still an open one and, on account of the multi- 
locular occurrence of the disease, certainly by no. means a 
simple one. If one lung only is affected and the pulmonic 
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pleura not adherent to the costal pleura, the injection of nitro- 
gen for bringing to contraction tuberculous lung cavities, as 
recommended by Forlanini, Murphy, and Brauer, has been 
tried with good result by Forlanini, Petersen, and Schmidt in 
the treatment of bronchiectatic lung abscess. 

If both pleural portions have become adherent, pneumo- 
lysis might be done, but care should be exercised not to injure 
the lung tissue; and if tears do occur, they should be imme- 
diately closed air-tight by suture. Difficulty commences when 
a lobe harbors many smaller bronchiectatic abscesses and when 
a number of bronchioles conuiiunicate with the exposed cavity 
of a larger abscess. 

For these cases Friedricli advises gradual breaking down 
of the dividing walls under very superficial anaesthesia, and 
exposing the parent bronchi, whicli, later on, have to be closed 
by suture, the operation to be done in a number of sittings. 

Koerte advises resection of the lung for bronchiectatic 
affections. My own results of total unilateral pneumectomy 
in dogs (17 recoveries out of 21 operations) (Jour. Am. Med. 
Assn., l.c.) stimulated me to proceed likewise in the human 
subject. 

In the interest of the advance of thoracic surgery in these 
cases, a more conservative attitude is advisable, explaining to 
the patient or his relatives that a number of operations at differ- 
ent sittings may be safer than radical work in one sitting, 
although the excellent result obtained in the latter way by 
Gluck may well tempt one to follow his example. 

On the other hand, the excellent recovery of one of 
Kuettner’s patients, with bronchiectatic abscess, in whom he 
opened the pleural cavity after multiple rib resections, lib- 
erated the adherent lung and allowed it to contract, should 
induce us to go rather slow and first try conseiwative methods 
of treatment in these cases. 

III. CESOPHAGUS. 

a. Three Exploratory Thoracotomies. 

Case T.--Man, thirty-seven years of age; obstruction found 
in lower portion of oesophagus, 32 cm. (i2j4 in.) behind teeth. 

Operative Plan: Thoracotomy in eighth intercostal; if 
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tumor be found extirpable, typical excision with oesophagogas- 
trostomy. 

April 17, 1909: Anestliol anaesthesia; incision in eighth in- 
tercostal, 14 in. ; plus pressure = 6 mm. Hg ; no difference in 
breathing when opening cavity; lower lobe adherent to dia- 
phragm and costal pleura, due to old pleurisy; loosened bluntly; 
many strong adhesions cut; then lobe pushed upward and for- 
ward ; oesophagus exposed ; lower end of infiltrating hard nodu- 
lar tumor found to be 8 cm. (3 inches) above cardia; it ex- 
tends several inches upward and passes underneath the arch of 
the aorta, with which it is, however, not closely connected; 
good exposure ; attempt at radical operation appears inadvisable. 
Three silk pericostal retention sutures; soft tissues closed with 
three layer sutures of catgut; silk for skin. 

Patient stood operation nicely. Following day, pulse and 
temperature normal ; soon out of bed ; first change of dressing 
on the seventh day; primary union except at two places, where 
thin pus is retained due to fascia necrosis. Slow healing of 
developing sinuses. Pericostal silk sutures must be removed. 
Such of absorbable material (chromicized gut) preferable, pene- 
trating through silk hole in centre of lower rib, to avoid inter- 
ference with nutrition by compression of the intercostal artery 
(Friedrich). Patient refuses further operating. He was pre- 
sented before the N. Y. Surgical Society of April 28, 1909 
(Annals of Surgery, 1 , 642). 

Case II. — Man, sixty-three years old; pronounced chronic 
bronchitis. CEsophageal sound and X-rays place tumor about 
1^4-2 inches below aortic arch. In view of the oblique descent 
of the ribs in the human being (in contradistinction to their 
almost horizontal course in the dog) it appeared probable that 
the tumor could be reached through eighth intercostal; this 
access would have given a chance to attend properly to lower 
stump after the intended resection. 

February 14, 1910: Intercostal incision, 40 cm. (i 5 
long, passing just beneath lower end of scapula; (pressure 
= plus 6 mm. Hg). No change in respiration after incision of 
pleural cavity. Many adhesions between lung and costal pleura 
divided between two ligatures or stripped off bluntly. Further up 
a hard irregular mass is palpated just below aortic arch corre- 
sponding to the place indicated by the X-rays. It is so high 
within the pleural cavity and so far away from the surface 
of the thorax, that, in spite of bending the patient’s chest by 
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raising the cross-bar of the special operating table, the seat of 
the disease cannot be brought out in such a way that good 
surgery would be possible. An additional incision would have been 
required in about the third or fourth intercostal space, but here 
the scapula was in the way. In view of the patient’s age, further 
v/ork desisted from. Three silk retention sutures, drilling 
through lower rib and embracing upper one. Patient stood op- 
eration nicely. Two days later, out of bed. 

February 20, first change of dressing. Wound puffed up 
in a few places; retention of pus, due to fascia necrosis; 
weeks later patient begins to lose weight. Therefore, March 12, 
typical gastrostomy (Kader). Again necrosis of fascia and 
split rectus muscle; lealcage of gastric contents; fistula closed 
by double row of stitclies. Stomach wound reopens; inanition; 
exitus, Marcli 30. No autopsy. 

Case III. — Man, fifty-six years of age ; localization of tumor 
behind aortic arch, at a point corresponding to second and third 
dorsal vertebrae, sound being caught about eight inches from 
teeth. X-rays corroborate this localization. 

March 14, 1910: Curved skin incision surrounding scapular 
base with convexity downward, flap raised ; curved circumcision 
of muscular attachment of scapula in its lower half; bone raised 
with sharp retractors; this gives access, under difficulty, to 
fourth intercostal ; incision ; no adhesions between lung and 
chest wall; in order to gain better access, skin muscle incis- 
ion to a point beneath left mammary line has to be added. 
Resistance felt right underneath aortic arch. The field of op- 
eration again lies too far upward for proper asepsis, especially 
as scapula is not sufficiently out of the way. Therefore, closure 
of wound as in former case. 

Patient stood operation well. Pulse at close 96, but weak; 
had had no hypodermic or other stimulant during operation. 
Intravenous of 800 c.c. after reaching bed. March 16, doing 
nicely; soon out of bed; later developed empyema which re- 
quired drainage. 

Comment . — ^When operating for oesophageal strictures 
situated thus high up, it is absolutely necessary to get the 
scapula well out of the way. 

The experience gained in these three exploratory opera- 
tions led up to a resection of the oesophagus, in which Schede’s 
method of getting the scapula out of the way was employed. I 
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tried it first on cadavers ; also tried such exploratory incisions 
as enable one to do proper surgical work at the upper as well as 
lower end of the tumor that involves the oesophagus. The 
work on the cadaver I was permitted to do at the morgue, 
through the courtesy of Dr. F. W. Schultze, general medical 
inspector under the Commissioner of Public Charities of the 
City of New York. 

It was found that with the Schede incision^ down to 
the tenth rib, raising a large skin muscle flap along with 
the scapula, and twisting the forearm for 360° inwardly or 
the arm 180°, the raised scapula takes a position at right angles 
with the cliest, exposing fully the upper nine ribs, (This, 
however, seems to be the case in frozen cadaver only.) In 
the one experience I had with the living, as described further 
down, the scapula did turn up so as to form a right angle witli 
the chest, but did not stay up and had to be held in position. 
On dividing the third intercostal space down to the border of 
tlie sternum, with the help of double ligation and division of 
the internal mammary plexus, it was found that the upper 
three ribs could be made to act as a door does on hinges, the 
rib-spreader having pushed the third over the second and the 
second over the first (Figs. 5 and 6) ; the aortic arch and 
upper part of oesophagus can now be well I'eached. In 
order to do good surgery also as regards the lower stump, a 
second incision in the sixth or seventh intercostal is advisable. 
The latter should, of course, be done first, if the oesophageal 
bougie had located the stricture in the lower portion of the 
oesophagus. 

Investigations on a cadaver made at a former occasion at 
the Geraian Hospital, through the courtesy of Dr. W, G. Mac- 
Callum, the pathologist of the institution, had shown that the 
comparative!}’- small human stomach cannot be pulled up further 
than 3-4 inches above the diaphragm, for the reason that in 
the human being the duodenum is attached and not entirely 
free within the abdominal cavity, as in the dog. CE'sophago- 
gastrostomy, the ideal operation for the removal of an cesopha- 

* Schede devised this incision in conjunction with the removal oi 
the entire chest wall for the cure of patients afflicted with chronic 
emphysema of long standing. 
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geal neoplasm, can therefore be done only for resection of a 
tumor situated in the lower portion of the oesophagus. For 
tumors in the middle or upper portion of the oesophagus, 
excision of the growth with double inversion (purse-string 
suture) and gastrostomy will be the operation of choice. 
Experimental work done on dogs has proved to me that this is 
nicely feasible; the dogs live and thrive. Exit of the proximal 
stump through an intercostal space — as is claimed by some to 
be imperative — I do not consider necessary. Of course, 
patients ought to be asked first whether they are satisfied to 
take their food through a gastric fistula for the remainder of 
their lives. Some may not want to do this but prefer to die, 
although they may have the taste of what they eat and drink 
by first chewing their food. The masticated material is then 
blown through a long rubber tube, connected with the rather 
large rubber drain worn in the gastric fistula into the stomach 
directly (Trendelenburg), or it is spit into some broth or other 
kind of fluid and poured into the stomach. Chewing stimu- 
lates the stomach secretion ; the saliva is thus also made use of. 

In order to improve the functional result also for these 
patients, ways will have to be found to unite later on the 
proximal oesophageal stump with the gastro-intestinal tract 
in some manner. Such operations have already been done by 
several surgeons. Gluck and Perthes have successfully con- 
nected an oesophageal opening at the neck with the gastric 
fistula by means of an antethoracic prothesis. Roux, Kocher, 
Tuffier, and Kuemniel have made that connection subcutane- 
ously, using a coil of the small intestine. 

h. Resection of (Esophagus for Carcinoma. 

Case IV. — F. L., male, aged forty-three years (referred to 
me by Dr. G. H. Joslin of Hamden, Conn.), had been sick for 
six months; increasing difficulty in swallowing. X-ray photo- 
graph (Fig. 7) and oesophageal sound placed stricture 32 cm. 
(i 2)4 in.) behind teeth, or about 8 cm. (3 in.) above cardia. 
After sounding with bougie a boule No. 40, swallowing much 
easier, and patient gained 8 pounds in first week, 2 pounds in 
second. 

Operation (March 31, 1910). — Under nitrous oxide-oxygen 
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anassthesia (Dr. R. C. Coburn), outside of pressure apparatus, 
curved incision down to tenth rib (Fig. 2), dividing borders 
of pectoralis major and latissimus dorsi muscles sufficiently, 
after which scapula can be well turned up with the large skin 
muscle flap. By means of the above described twist of the arm 
it is brought into a position away from the chest (Fig. 3), where 
it is surrounded with sterile gauze and bandage; ligation of 
divided vessels. Thereupon patient’s head is placed in pressure 
chamber. Incision in sixth intercostal space (Fig. 3A), about 10 
in. (25 cm.) forward from angle of ribs; pressure = plus 6 mm. 
Hg. ; rib-spreader put in place (Fig. 4) ; lower lobe of lung has 
many adhesions to costal pleura and diaphragm, which are par- 
tially divided between two ligatures, partially broken up bluntly. 
Palpation shows tumor in lower end of oesophagus, about one inch 
away from cardia; infiltration reaches upward to a place under- 
neath aortic arch; division of pleura; oesophagus gradually 
loosened from its bed and encircled by finger above cardia. Pulse 
at this time not quite as strong as before. Hypodermoclysis 
(1500 c.c.) given in thigh. Careful stripping off of nervi vagi, 
above cardia; on palpating infiltrated oesophagus further up, it 
seems to be possible to resect it. After laying of purse-string 
suture (Fig. 4A°), primary division of distal end between two 
silk ligatures with Paquelin. Upon loosening lower part of 
oesophagus, it seems that cardia could be easily pulled into 
thoracic cavity. Typical inversion (Fig. 4) ; five silk top 
sutures. 

Second incision in third intercostal space (Fig. 3B) ; in order 
to avoid preparing of mammary gland forward, incision is carried 
to a place underneath the external border of the breast and then 
lengthened sufficiently backward to the angle of the rib, so that, 
with rib-spreader in place, the area above aortic arch can be 
nicely reached ® (Fig. 5) ; pleura divided to the outside of common 
carotid (Fig. sA) ; oesophagus immediately reached; loosened, 

^ Special care is required not to penetrate into . the lumen of the 
oesophagus when placing the purse-string suture. The muscular coat of the 
human oesophagus is much thinner than that of the dog. 

"It is interesting to note how the rib-spreader pushes the third rib 
over the second, and this one again over the first (Figs. S and 6), 
although the intercostal incision is not carried to the border of the 
sternum with ligation and division of the internal mammary plexus, 
as this was first observed on the cadaver. The three ribs thus pushed 
over one another, the rib-spreader turns them as a unit around the 
longitudinal axis of about the second rib, making them act as a swinging 
door does upon its hinges. 
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encircled by finger and followed down from above behind aortic 
arcli; with fingers of right hand introduced from below through 
tlie incision in sixth intercostal space, the mass is loosened all 
around. To pull up the mass now, from beneath the aortic 
arch is found impossible. Cause: the nervus vagus is a unit 
with it further up. On trying to prepare it off, the tumor mass 
is entered, but oesophageal cavity not opened. Hence, of dire 
necessity, the right vagus, viz., the one running on the medial 
side of the oesophagus, is divided, and now the tumor pushed and 
pulled from underneath aortic arch, so that it appears above (Fig. 
5). It cannot be entirely freed and it is discovered that the 
nervus vagus on the right side of the oesophagus enters the 
mass also from above. There is no possibility of stripping it off 
and, inasmuch as lower divided end of oesophagus cannot be 
inverted into the tumor mass, operation cannot be broken off, 
but has to be gone on with. Division of nerve; purse-string 
suture ; amputation of tumor in healthy tissue ; double inversion 
of oesophagus, which is nicely feasible, the stump appearing in 
the uppermost vault of the thorax, just where the oesophagus 
enters the pleural cavity (Fig. 6). When bluntly handling the 
nervi vagi at the lower end of the oesophagus and again after 
dividing the pneuniogastric nerve above the tumor, narcotizer 
as well as assistant who holds the arm of the patient, report 
greatly deteriorated heart action. Closure of intercostal in- 
cisions with chromicized gut, drilling through lower rib; tying 
same after the two ribs had been temporarily held in place by 
two pericostal silk sutures which are afterwards pulled out; 
skin muscle flap with scapula turned down ; the divided serratus 
fibres are stitched together, as well as those of the pectoralis 
major and latissimus dorsi; second continuous suture of fascia 
on top ; careful skin suture, working from both sides ; dressing. 
The patient is taken out of apparatus with lips red, pure oxygen 
having been administered during last i hours ; as soon as 
the head is removed from the apparatus, his hitherto red lips 
turned a deep blue. The jaw was pushed forward, the tongue 
pulled out, and oxygen again administered. Subcutaneous 
stimulation and intravenous infusion. During the latter the 
patient expired, about ten minutes after completion of the dress- 
ings. 

Pathologic examination of the tumor (see Fig. 8) by Dr. 
MacCallum proved it to be an epithelioma. 

Comment. — i. Technically, the operation is nicely feasible. 

The formation of Schede’s flap in order to get the scapula 
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thoroughly out of the way seems to be a reconimendable pre- 
.liminary routine procedure for the resection of malignant 
strictures of the oesophagus. It permits of entering the tho- 
racic cavity, wherever it is required ; it enables the surgeon to 
properly reach and master the deep-seated operating field, and 
maintain asepsis; it meets every emergency. The multiple 
intercostal incisions do not increase in any way the serious- 
ness of the operation. 

Regarding the entrance into the thoracic cavity, intercostal 
incisions seem preferable to resection of ribs, although the 
rib-spreader, when opened, frequently fractures a rib in human 
beings. The steep, oblique descent of the ribs in the human 
subject and the extreme narrowness of the interspaces are 
responsible for this accident. It is expected that such fracture 
will be avoided by curving the patient’s thorax over a pillow, 
or by raising the cross-bar attachment to the special operating 
table (Fig. 9), which latter is the result of the joint efforts 
of myself, my brother, and the Kny-Scheerer Co., who built 
the table for me. 

2. In doing this operation, it is necessary to expose the 
nervus vagus above and below on either side of the affected 
portion of the oesophagus. This is to be the very iirst step 
after having gained entrance to the thoracic cavity and having 
pushed the lung aside. If both pneumogastrics have become 
involved, the operation should be broken off; if one only is 
found to be invaded by and inseparably connected with the 
tumor, it may be cut. Further physiologic experimental work 
will be welcome to show the surgeon whether and where he 
may safely cut one of the pneumogastrics within the thorax, 
and also if there be any difference, whether the one to the right 
or the one to the left of the oesophagus be divided. 

3. The only hope of helping patients with oesophageal 
carcinoma lies in early operation. Exploratory thoracotomy 
should be done as soon as the first signs pointing to a malig- 
nant stricture appear. Not infrequently it will be possible to 
corroborate the diagnosis even then by the X-rays (bismuth 
paste), oesophagoscopy, and microscopical examination of a 
small particle of the growth extracted on that occasion. 

It should he remembered that the diagnosis of carcinoma 
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of the oesophagus is not difficult, that the tuinor is clinically 
the most benign of all carcinomas from the mouth to the 
rectum. Yet it should also be borne in mind that every patient, 
not operated upon, is absolutely lost, within an average of 
fifteen months. 

At present, the mortality of resection of the oesophagus is 
still 100 per cent. 

It is to be hoped that the feasibility of successful operation 
in tliese cases will soon be demonstrated, so that patients may 
be induced to submit to early operation. 

A review of the literature shows that carcinoma of the 
oesophagus has been the cause of intrathoracic operations not 
less than 34 times. The exact number of cases cannot be 
stated, because full reports of tlie last Surgical Congress at 
Berlin, April, 1910, have not yet reached us. 

As nearly as I could maloe out, resection of the oesophagus 
in the human being has been reported 21 times, by 'seven 
‘ European surgeons, viz. : Mikulicz, 3 ; Sauerbruch, 4 ; 
Tuffier, I ; Kuttner, 6; "Wendel, 5; Tiegel, i ; Kiimmel, i. 
CE'sophagogastrostom)’-, with the button, leaving the tumor in 
place, I (Sauerbruch). Thoracotomy was done 6 times 
with the intention of resecting the oesophageal neoplasm; local 
conditions, however, forbade radical work, the thoracotomy 
thus remaining an exploratory one. To tliese operations are 
to be added my 4 cases described above, i.e., 3 exploratory 
thoracotomies and i resection for oesophageal cancer, making 
a total of 21 resections; i palliative operation and 9 explora- 
tory thoracotomies. Sauerbruch mentions 7 further cases of 
his own, without giving details as to whether resection or 
exploratory operation only was done. Total number of opera- 
tions, 39. 

Of the cases in which exploratory thoracotomy was done, 
all recovered. The oesophagogastrostomy case (button) died. 
Of the resected cases none recovered. 

I have tried to analyze the causes of the fatal issue in my 
own case of resection of the oesophagus. 

As in other major operations, death in these cases may be 
due to (i) general anaesthesia, (2) hemorrhage, (3) lack 
of asepsis, (4) shock. 
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1. General anaesthesia, in my case, was in the hands of an 
expert; nitrous oxide plus oxygen was used, the least detri- 
mental of all narcotics so far known; during the last one and 
one-half hours of the operation pure oxygen was administered. 
The deleterious effect of the anaesthetic, as such, can therefore 
be excluded. 

2. Hemorrhage: There was no hemorrhage whatever; a 
slight arterial oozing, when loosening the lower portion of the 
infiltrated oesophagus from its bed, could be nicely controlled 
by temporary compression with a gauze tampon. 

3. Faulty asepsis ; No mistake occurred ; besides the effect 
of any such neglect could not have been immediate. 

4. Shock is the only possible cause remaining. 

I believe that the so-called shock in these operations is of 
twofold origin: 

а. Interference through blunt manipulation with the sys- 
tem of the pneumogastric nerves and their manifold anasto- 
moses with the sympathetic plexuses. 

б. Accumulation in the blood of carbon dioxide, no matter 
in what manner differential pressure be applied. 

Both these factors induce the so-called “vagus pulse." 
Verworn succeeded as early as 1892 in asphyxiating an 
animal by COg retention while it was breathing, pure oxygen. 
The true inwardness of this surprising fact was brought out 
later by Volhard’s instructive paper. He was endeavor- 
ing to find out whether curarized dogs could be kept alive by 
continuous gentle insufflation of pure oxygen through a narrow 
rubber tube into the trachea, with free escape of the oxygen 
around the tube to open air. The thorax was left closed. 
Animals were kept alive in this way for from i to 2 hours; 
they finally died of CO2 retention. He found that oxygen was 
drawn into the alveoli by a suction corresponding to 15 
Hg negative pressure. If only this want was supplied, the 
animals would die in about ten minutes. But by a more rapid 
flow of the oxygen the CO2 retention was diminished and the 
animals would remain alive an hour or more. The use of air 
in place of oxygen resulted in rapid death of the animals of 
CO2 retention, because only one-fifth of the air is oxygen, so 
that after its absorption there remains space for each subse- 
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quent tidal inflow of only one-fifth of the preceding one. Vol- 
hard did not increase the pressure in the lung. 

In differential-pressure operations CO2 retention also seems 
to occur. Sauerbruch and Kuttner state that in case of weak- 
ness of the heart in tlie course of an intrathoracic operation, 
sudden increases of pressure have been found a most effective 
help. Petersen found lung gymnastics a heart stimulant. Vol- 
hard’s experiments explain the cause of this observation. 
The so-called shock in these cases is evidently partly due 
to an accumulation of carbon dioxide in the blood. In 
an exploratoiy thoracotomy of short duration such re- 
tention of the noxious gas is not sufficient to do injury. 
But in the longer operations, for instance the resection 
of the oesophagus, the greater COo accumulation and the 
added effect of the necessary blunt handling of the network of 
the pneumogastrics, botli acting cumulatively in the same 
direction, is too great a strain upon the heart, and it gives out. 
This has been my obsen^ation also in the two cases of partial 
pneumectomy, above cited. When ligating the many vessels 
along the bronchus, undoubtedly one or more branches of the 
pneumogastric of the lobe of the lung became included in the 
ligature. Everything having gone fairly well up to that 
moment, a sudden turn occurred ; the heart, already weakened 
by the slowly increasing cumulative action of the carbon 
dioxide, received its death-blow through the added nerve 
reflexes. 

A very important conclusion can be drawn from these 
experiences. It is necessary in the course of thoracic opera- 
tions of long duration to interrupt now and then the pressure, 
allowing the lungs to collapse; in other words, to interpose 
at regular intervals brief periods of artificial respiration by 
means of the apparatus, in order to clear the system of its 
CO2 accumulation. It will be best to do that before any 
alteration of the pulse has been noted by the narcotizer or by 
the assistant on the outside of the apparatus, detailed to watch 
the pulse at the wrist or at the foot. 

It is not quite correct to call this procedure artificial respira- 
tion, because the patient keeps on breathing spontaneously. 
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Slow rhythmic changes of pressure are made and the patient 
is merely forced to breathe from varying levels of pressure. 
At the same time the open side of the lung rises and falls with 
the pressure. 

To avoid weakness of the heart, the surgeon should further 
do his utmost to handle the pneumogastrics as gently as pos- 
sible, also cocainize one of the two nerves. A hypodermic 
of ^/eo grain of atropine before, and, without fail, about one 
hour after the beginning of the operation; further, an intra- 
venous infusion with 10-20 minims of adrenalin will be found 
helpful aids.* In cases of emergency direct massage of the 
heart, the operator taking hold of the organ with his hand, may 
be of great assistance. 

After the completion of the intrathoracic work, if the 
pulse remains weak, it will be unwise to close the chest and 
then remove the patient from the pressure chamber, leaving 
him to his own resources at a moment when he should receive 
the utmost assistance. Rather should rhythmic pressure by 
means of the apparatus be continued with the thorax open, 
until the heart has recuperated. 

What can be done for the heart in that way I had brought 
home to me in recent experiments on curarized dogs. Using 
my positive differential pressure apparatus, a curarized nar- 
cotized dog was kept alive by means of artificial respiration, 
performed with that apparatus, for upward of one hour and, 

* On May 31, I had occasion to test the suggestions made above, 
in a greatly reduced female patient with cardiospasm of 16 years’ stand- 
ing, necessiting gastrostomy. Sounds could not be made to pass the 
cardia ; there was a large cKsophageal pouch above the diaphragm. Thora- 
cotomy proved the diagnosis to be correct. A double “ CEsophagoph- 
catio” was done, in order to reduce the diameter of the pouch, and tlie 
thorax closed. Rhythmic pressure was applied for several tninutes at 
intervals of hour during the course of the operation; toward the 
end, it was applied continuously. An intravenous infusion of saline 
with adrenalin was also given. Patient stood the operation nicely. At 
present, three weeks later, the patient is again able to swallow solids 
without any regurgitation, and feeding through the gastric fistula is no 
longer necessary. She is gaining flesh steadily. An exploratory thoracot- 
omy for a tightly stricturing epithelioma of the oesophagus, done on 
June 29, was rendered by means of these brief rhythmic pressure changes 
at regular intervals as smooth and satisfactory as any of our daily 
operations in other parts of the body. 


THORACIC SURGERY ON HUMAN BEINGS 


55 

lime peniiitting, could have been kept alive indefinitely. The 
differential pressure was then turned off for four minutes, so 
that the dog was under acute pneumothorax during all that 
time, and, with subsequent artificial respiration by means of 
the apparatus, the heart was promptly restored to proper 
action. 

In the second experiment, artificial respiration was made 
while operating under negative pressure, the •\'^alve of the large 
negative chamber being opened and closed in the same way 
as that of the positive chamber in the first experiment. The 
curarized narcotized dog was subjected to double pneumo- 
thorax for three minutes. At the end of the first minute the 
heart became vei^ weak; it stopped beating altogether within 
a little less than minutes. I waited another lYz minutes; 
then began artificial respiration with my apparatus at the rate 
of two complete respirations per minute and, after a very 
little while, the heart beat again 120 per minute with a full 
pulse. It seemed to be of benefit for the restoration of the 
heart’s action to run up the pressure higher than required for 
ordinary differential pressure purposes, viz., 10 mm. Hg. 
Under this pressure every part of the lung became fully inflated 
and pink. 

In both experiments the glottis became obstructed by the 
collapse under curare of the paralyzed laryngeal muscles. A 
short rubber tube was quickly introduced into the glottis to 
hold it open, and, with it in position, the animals were revived 
as described above. 

In operations on human beings, when making rhythmic 
pressure, the surgeon can tell by the action of the lungs whether 
the glottis is open. The lung rises and falls with the changes 
in pressure. If this does not occur, although the epiglottis has 
been properly raised, closure of the glottis must be the cause. 
Experience will show whether in thoracic operations on human 
beings closure of the glottis is an occurrence that has to be 
reckoned with. In that event, the narcotizer should be pro- 
vided with an O’Dwyer tube.’’^ So far, no mention of this 
subject has been made in the literature. 


’This is another reason for having two men inside of the positive 
differential pressure apparatus for the conducting of the anjesthesia. 
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Rhythmic pressure at the end of the thoracic work and 
before closing the thorax is advisable for still another reason: 
the tampons that had to be placed for maintaining asepsis 
compress the lung on the opened side ; in this way a kind of 
pneumothorax is produced that might be called “mechanical 
pneumothorax,” the other lung meanwhile doing most of the 
work. To some extent the bad features of acute pneumo- 
thorax must make themselves felt, principally the bulging of 
the mediastinum towards the closed side. The resulting CO2 
accumulation is eliminated by the rhythmic pressure. 

In conclusion I would say tliat the road into the thoracic 
field is rough and stony, strewn with many depressing disap- 
pointments. Still, the wmrk is so fascinating and there are 
also so many inspiring experiences that I have no doubt tho- 
racic surger}’^ will soon become a favorite branch of our science 
and form an integral part of the routine work of our hospitals. 

IV, APPARATUS. 

Thoracic surgery should be done at the hospital, not only 
for the sake of asepsis, but also oh account of the strong 
artificial light needed for the work in the depth of the thorax. 
Only in such emergency cases in which the removal of the 
patient to the hospital would clearly jeopardize his life should 
intrathoracic work be done at his home; electric reflectors 
would then have to be carried along. 

Hospitals will do well to secure one of the available differ- 
ential pressure chambers or cabinets. They simplify the work, 
are always ready for use, meet every emergency, can be easily 
called into action in the course of an operation, can be used 
for after-treatment without inconveniencing the patient and 
without employing general anaesthesia. 

While the differential pressure apparatuses may, at the first 
glance, appear complicated to the uninitiated, and are certainly 
rather expensive, they are in reality simple to manipulate. 
The manner of their construction and the reserves in the 
machinery of the apparatus of improved type, make intra- 
thoracic work as safe as intra-abdominal work; they make the 
surgeon forget that he is working within the thorax. From 
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ni}'’ point of view no apparatus is too good or too expensive for 
hospital use, if it has corresponding advantages. 

The installation of a differential pressure chamber or cab- 
inet at hospitals need, of course, not exclude the use of other 
differential pressure methods with their necessary apparatus. 

V. OPERATING TABLES AND INSTRUMENTS. 

It has been found desirable, when employing the apparatus 
I myself use, to have a special operating table which permits 
of moving the patient vertically and placing him at any 
time in Trendelenburg’s posture. Figs. 9 and 10 show this 
table now in use at the German Hospital; the hinge, as will 
be seen, is at the place of the patient’s neclc. 

When operating with the help of the large skin muscle 
flap, required in all operations in the upper part of the thorax, 
where the scapula will be found in the way, a table is preferable 
which permits of turning the patient also around his longi- 
tudinal axis. This type of table is now in course of con- 
struction. 

Regarding instruments, Friedrich’s rib-spreader (Fig. ii, 
I and la) has been found sufficient in the majority of cases. 
When resecting the oesophagus we have tried to get along with 
the instruments used in abdominal surgery. A bayonet clamp 
(Fig. II, 2) and the improved Doyen crusher® (Fig. ii, 3) 
are indispensable when doing pneumectomy. The large, curved 
intestinal clamps, their branches ensheathed in rubber tubes, 
are useful in resections of tlie lung (Fig. 1 1, 4) • For handling 
tlie diaphragm, I have had special forceps constructed, which 
allow one to grasp the diaphragmatic muscular fibres, includ- 
ing the phrenic peritoneal cover, at right angles to the former, 
thus preventing a tear. They have been found useful in animal 
experimentation, when suturing the border of the rent, bluntly 
made through the diaphragm alongside the cardia, to the 
stomach, which had been pulled into the thorax for anasto- 
mosis with the resected oesophagus (Fig. ii, 5). The im- 
proved “ Kuester’s swan (Fig. ii, 6) is the needle holder 
for placing deep sutures. 


'Made for me by Klopfer of Bern. 

° New York Medical Record, iqoSj Ixviii, 5^- 
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At the 1909 meeting of the American Medical Association 
we presented a paper on intrathoracic experimental surgery,^ 
and we then described a new apparatus for performing opera- 
tions under positive pressure and also a button for facilitating 
intrathoracic oesophageal anastomoses. Both the cabinet and 
button have been improved since that time, and our added ex- 
perience with these warrants a more detailed description of 
each. 

One of the new features in the cabinet has been the out- 
growth of the previous Avork of one of us (N.W.G.).^ 
working with the intralaryngeal canula it was noticed that 
the alternating increase and decrease in intratracheal pressure 
produced an artificial apnoea which largely eliminated the 
movements of the diaphragm. The advantages of such an 
elimination of movement during operation were so apparent 
that it induced the other of us (H. H. J.), whose previous 
work had been done entirely with the negative and positive 
pressure cabinets,® to devise another cabinet provided with a 
mechanism which accomplished • during operation a similar 
cessation of respiratory movements.^ 

Figs. I and 2 illustrate the improved cabinet which Ave 
Avish herein to describe.* 

*The cabinet has been made for us by Charles E. Dressier, of New 
York. 
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The important features of this cabinet are: first, its com- 
pactness and hence its greater portability than the larger nega- 
tive or positive chambers; second, the inclusion of both the 
pump and motor in the space beneath the box; third, the ease 
and rapidity witli which tlie patient’s head can be introduced ; 
and, fourth, the addition of the valve meclianism (A) permitting 
of a rhythmical rise and fall of pressure within the cabinet. 
This valve is so controlled by change speed gears (B) and a 
cone-shaped cam (C) that, not only a wide range in frequency 
of artificial respirations can be obtained but, also, the ratio of 
the duration of inspiration to expiration can be varied at will. 
Such a cabinet, therefore, permits a true artificial respiration 
independent of the efforts of the patient. Respiration may be 
uninterruptedly continued with the use of such an apparatus 
even though the patient be suffering from respiratory em- 
barrassment whatever tlie cause, whether from an overdose 
of ether, or from morphine or gas poisoning, or from suffo- 
cation by smoke. By this apparatus we have kept a fully 
curarized dog alive for four hours. 

The apparatus, also, peimits of the perfect control of the 
head of the patient by the anaesthetist in case of vomiting or 
the necessity of cleaning out the phaiynx or passing an instru- 
ment into the oesophagus or stomach. 

By the lever (D) used to vary the rate of respiration and 
the lever (B) which varies the ratio of the duration of inspira- 
tion to expiration the movements of the diaphragm are under 
control. We consider this to be an important factor con- 
tributing to the success of intrathoracic operations. We know 
of no form of apparatus which combines in this way the advan- 
tages of the larger cabinets and direct insufflation. 

The pioneer work of Sauerbruch in thoracic surgery has 
stimulated renewed interest in artificial respiration. Within 
only a few years rather numerous forms of apparatus for this 
purpose have been devised. In general, they may be divided 
into four classes. First, the negative or positive pressure 
chambers (Sauerbruch^.®. Willy Meyer ®.'^; second, the posi- 
tive pressure cabinets (Brauer®.®. Murphy,^® Janeway and 
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Green third, the positive pressure masks (Robinson 12, 
Tiegel ; and fourth, the various devices for direct insuffla- 
tion through the trachea (Fell,^^ Fell-O’Dwyer,^'^ Doyen, 
Matas, Green,2 Volhard,^® and Meltzer^®). Only extended 
trial upon the human subject will decide which of these various 
forms of apparatus is best adapted to general use; and proba- 
bly for a long time in the future they will all be continued 
to be used according to the preference of this or that surgeon. 
We desire, therefore, to state our reasons for preferring the 
one herein described. 

As opposed to the negative pressure chambers we can see 
no difference whatever between negative or positive pressure. 
Neither do we believe that any advantage will ever accrue to 
the use of differential pressures of definite heights, in place 
of utilizing the normal atmospheric pressure for one of the 
two pressures in any operation conducted mider differential 
conditions. Our own experiments do not confirm the observa- 
tions of Robinson and Sauerbruch {Deut. Ztschr. f. Chir., 
1909, cii, 542; and Annals of Surg., 1910, li, 320). Since 
these publications have appeared one of us (H. H. J.) has 
removed tlie whole lung of one side from a consecutive series 
of five dogs, and each one has made an iminterrupted recovery. 

The elaborate apparatus constructed by Willy Meyer will 
furnish further evidence upon the relative merits of positive 
and negative pressure. While complicated, it after all 
surrounds the patient with the simplest conditions, and as a 
result of our personal experience through the invitation of Dr. 
Meyer we believe that the mechanism is perfect and furnishes 
to the operator and the anaesthetist every convenience. While 
believing it to- be an ideal apparatus, nevertheless the adapta- 
bility to easy transportation of the smaller positive pressure _ 
cabinets often amounts to more than a mere convenience. 
The valve mechanism permitting the rhj^hmic rise and fall 
of pressure witliin the cabinet is an important addition, and, 
we believe, is more perfectly adapted to cabinets of small size 
than to the larger rooms. 

The objection to the use of the third class of apparatus 
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for artificial respiration consists in the fact that access to the 
mouth and pharynx is greatly impeded by tliem. 

Concerning the fourth method of artificial respiration our 
judgment is yet in abeyance. The method is tlie oldest form 
of artificial respiration. It was used as early as 1829 by 
Monroe, Goodwin, Hunter, North and John Murray (quoted 
from Matas). On account of accidents depending upon ex- 
cessive pressure of air within the lungs the method fell into 
disuse. Dr. Fell of Buffalo deserves the credit of again using 
the method and of being the first man to demonstrate its real 
value. Too much credit cannot be given to Dr. Fell for his 
persistent efforts and successful pioneer attempts in perfecting 
an apparatus for artificial respiration by insufflation of air 
tlirough the trachea. 

The instruments of Doyen, Matas and that formerly em- 
ployed b}^ one of us represent attempts at further improvement 
of virtually the same method. A greater variation attempted 
by Volhard, tAvo years ago, is the continuous insufflation of 
oxygen through an intratracheal tube. 

Robinson repeated Volhard’s experiments, and going 
a step further tested artificial respiration by continuous in- 
sufflation of the trachea with air, instead of oxygen, in exactly 
the same manner that Meltzer has nov/ adopted. 

Meltzer, however, deserves the credit of further perfecting 
this method and of demonstrating that in it we have a valuable 
means of artificial respiration for thoracic surgery. 

We consider this method the best improvement of all those 
of the fourth class. Its success, we believe, depends upon 
the fact that when a soft rubber tube of a certain size is in- 
troduced far enough within the trachea there is some resist- 
ance offered to the air passing out of the trachea around the 
tube. The failure to recognize this fact undoubtedly explains 
why this method has never been used before. We believe 
as a result of our own work that the amount of distention 
of the lung present when the Meltzer apparatus is used proves 
that there is present an intratracheal positive pressure of at 
least 5 mm. The respiratory movements of the animal do not 
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cease, unless the pressure is raised to a definite height, 
and when only one side of the thorax is opened, due to 
the weight of the chest walls, the lungs are alternately filled 
and emptied of air. Meltzer encourages tliis and advises the 
complete exhaustion of air from his system of tubes two to 
five times a minute. We believe, however, that when both 
sides of the chest are opened or the animal be suffering from 
morphine poisoning, that it will be desirable to increase the fre- 
quency of this exliaustion. The method, therefore, must be 
viewed as a true positive pressure method and is surely more 
than its name “continuous insufflation” indicates. As Willy 
Meyer has emphasized, the method, though seemingly simple, 
really affords to the patient more complicated conditions than 
when the pressure cabinets are used. This is true for the 
simple reason that the cabinets, particularly if supplied with the 
mechanism for alternately increasing and decreasing the pres- 
sure of air within them, can accomplish all that Meltzer s 
method does and can do it without the additional factor of 
the presence of a tube within the trachea. We do not, how- 
ever, wish to state that this addition should be considered an 
objectionable one unless it shall be demonstrated to be 
injurious. 

Through the kindness of Dr. Meltzer we have used his 
method with his own apparatus in his laboratory and our 
experience -with it on this occasion was most satisfactory. The 
operation, which was a long one, passed off as smoothly as any 
that we have ever performed. During the operation we filled 
the mouth of the animal with a suspension of charcoal in water. 
None of this solution was drawn into the trachea. This single 
observation, therefore, confirms Dr. Meltzer’s experience that 
the return current of air prevents the inhalation of fluids from 
the mouth. The small size and the inexpensiveness of his 
apparatus are important considerations favoring the adoption 
of his method. Nevertheless, for the present at least, we pre 
fer our cabinet for the following reasons. In the first place, 
the true status of any form of artificial respiration is not yet 
established, Though not so easily portable nor so cheap as 
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intratracheal tubes, our positive pressure cabinet can be, never- 
theless, easily transported. Otherwise it possesses all the ad- 
vantages of warming the inspired air, diluting the ether vapor, 
ease of application, control of the patient’s head, and possibility 
of inducing respiration independent of the efforts of the 
patient, that cannot be claimed for any other method. By its 
use there is also more uniformit}'- and gradualness in the varia- 
tions of air pressure than is the case with direct intratracheal 
insufflation ; nor is the ether blown so directly into the lungs. 
We believe also that our cabinet permits of the absorption by 
the patient of less ether. For two reasons this is true. First, 
when the head of a patient is surrounded by a positive pressure 
there exists a certain degree of cerebral anaemia which in turn 
renders less ether necessary for surgical narcosis. Sauer- 
bruch has even made use of this fact in controlling- hemor- 
rhage in cerebral operations. Again, the mere fact that the 
patient is so completely artificially respired with air mixed witlr 
ether vapor renders it an extremely difficult matter to give 
the minimum amount of ether required. In our experience 
with intralaryngeal insufflation what would have been other- 
wise a toxic dose has frequently been absorbed by the animal. 
In this connection it is necessary to distinguish between the 
amount of ether used during an operation and the amount 
actually absorbed. Less may be used and yet more absorbed. 
We judged of the amount absorbed by the effects upon the ani- 
mal after stopping artificial respiration. These factors are per- 
haps not of paramount importance, but in any surgery it is 
desirable to take advantage of every means contributing to 
the interest of the patient. 

Finally, there is some place for an apparatus for artificial 
respiration which can be quickly used by those unskilled in 
passing tubes within the trachea or by nurses. Fire depart- 
ments should be supplied with such a form. Nothing could be 
more easy in its application than the slipping of a rubber collar 
over the neck of the patient, the head of the patient when so 
incased remaining completely under the control of the 
attendant. 
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Fig. 3 illustrates the modification of the button described 
by one of us (N.W.G.) before the American Medical Asso- 
ciation in 1908 and has proved of definite value in the 
lateral anastomosis of the stomach with the oesophagus. By 
the pressing together of the opposing halves of the button 
through the approximated and unopened walls of the cesopha- 
gus and stomach a union of these viscera is effected without 
the slightest contamination of the field of operation, and more 
rapidly than it can be done by any other method. By the use 
of this button we have shortened the operation by at least half 
an hour. Surely when operating in such a cavity as the 
pleural cavity where inflammatoi*y processes can originate 
from much less exposure than within the abdomen, such a 
gain in time must be considered an important factor. 

Fig. 4 illustrates another modification of the same button 
that has been designed by the other of us (H.H.J.) for the 
union of the resected end of the oesophagus and the lateral 
wall of the stomach. It makes possible an end-to-side anas- 
tomosis through the closed viscera without the exposure of 
an infected surface. A purse-string suture passed around 
the oesophagus is pulled tight, the oesophagus is then divided 
distally to the ligature and the stump placed between the needle 
points. The male half is then approximated through the wall 
of the closed stomach and the two halves pressed together. 
The needles and blade penetrate and engage the thread of the 
male half. 

Until recently we had had our only successful cases of typi- 
cal gastro-oesophageal resections within the thorax by the use 
of this button, and no successful cases where the anastomoses 
had been accomplished by suture. We attributed this fact, 
at that time, to the aseptic manner in which the anastomosis 
had been performed, and felt confinned in our opinion by 
the experience of Sauerbruch and Tiegel.”® Lately, 

however, a number of considerations have influenced us to 
try the suture method again. In the first place, upon a num- 
ber of occasions the button has slipped from its holder during 
the pressing of the two halves together. Again, it is important 
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for the button to be adapted in size to the particular animal 
upon which it is used, and finally, the needles and blade must 
be very sharp. Though these elements are always under 
control, yet we have felt that any satisfactoiy instrument 
should have more latitude in the conditions permitting its suc- 
cessful use. These considerations, and the fact that our latest 
experience with the suture has been more favorable, have 
influenced us to doubt the advantage of the use of a button 
for the union of the oesophagus with the stomach after a 
resection of a portion of both these organs. The objections 
above mentioned do not apply to the use of the button for a 
lateral anastomosis. Its use for this purpose is a decided 
gain and has transformed such an operation in our hands into 
a, comparatively speaking, safe procedure. In the operation 
for resection, however, the choice between the needle and 
thread and the button may be still debatable. 

By a special technic developed by one of us (H.H.J.) we 
have been able to resect one to one and one-half inches of the 
oesophagus and all of the stomach but the pylorus. We now 
have (February, 1910) three perfect recoveries out of five 
operations of this kind. In all the needle and thread has been 
used to accomplish the anastomosis. We believe, therefore, 
that this operation will have a definite field of usefulness. Our 
experience in? oesophagoscopy leads us to believe that a large 
proportion oesophageal strictures begin in the stomach or 
just at the cardiac sphincter, and that in many the stomach is 
the most important viscus involved. 

Only through the thorax can successful approach be ob- 
tained to t|ie cardiac end of the stomach and distal end of the 
oesophagus; and an operation which permits of successful 
removal of some of the oesophagus and a large portion of the 
stomach must have a definite utility. 
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CANCER OF THE (ESOPHAGUS AND CARDIA* 


A DESCRIPTION OF AN OPERATION FOR ITS REMOVAL BY THE TRANSTHORACIC 
ROUTE UNDER CONDITIONS OF DIFFERENTIAL PRESSURE. 

BY HENRY H. JANEWAY, M.D., 

^ . AND 

NATHAN W. GREEN, M.D., 

OF NEW YORK. 

The development of the Sauerbruch idea, rendering ac- 
cessible to surgical attack tlie interior of the thorax, led to 
the hope that carcinoma of the lower portion of the oesopha- 
gus would be soon amenable to radical removal. The fatal 
issue, however, of the few operations of this character which 
have been undertaken, and the rather indifferent results of 
animal experimentation have somewhat cooled tlie interest 
in this province of surgery. Nevertheless the field is an im- 
portant one, for carcinoma of this region is by no means of 
infrequent occurrence. There are to be considered not only 
the strictly oesophageal tumors but also cancer of the prox- 
imal portion of tlie stomach. The contiguous parts of these 
two organs, anatomically different, form one surgical region. 
Rokitansky ^ first formulated tlie rule that the duodenal walls 
do not become involved in cancer of the pylorus, while cancer 
of the cardiac portion of the stomach regularly extends to 
the oesophagus. For cancer of the pylorus, Lebert^ found 
only one exception to this rule in 34 autopsies, and Brinton ® 
ten in 125. Few exceptions also exist at the cardia for the 
converse of the conditions at the pylorus. Fenwick^ and 
Robson ® comment on the frequency with which cancer of 
the oral portion of the stomach invades the oesophagus. Faw- 
cett,® out of 36 cases of malignant disease of the stomach 

* From the Surgical Research Laboratory of Columbia University, 437 
W. Fifty-ninth St., New York. 
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occurring between the years 1826 and 1900, found 26 cases 
in which the cardiac orifice was involved. Of these one was 
a sarcoma, and, of the remaining 25, 16 had invaded the 
oesophagus for some distance. In all the 25 cases the stomach 
walls were the seat of the disease for a distance of three or 
four inches. 

It is, therefore, a matter of interest to estimate the general 
frequency of oesophageal and gastric cancers, and to know 
what proportion of these growths in the case of each organ 
is situated at or near the cardia. With this end in view the 
accompanying tables have been constructed. 


GENERAL FREQUENCY OF OESOPHAGEAL CANCER. 

Albrecht^ from the Obushow Hospital records between 1873 and 1877, found i"i cesophageal 
cancers. 

Krusenstem’ from the Obushow Hospital records between 1873 and 1883, found 44 oesopha- 
geal cancers. 

Stroganow’ from the Odessa Hospital records between 1877 and 1887, found 44 oasophageal 
cancers. 

Von Hackert from the Billroth Clinic records between 1877 and 1886, found 131 oesophageal 
cancers. 

Colle^ in Gdttingen, 1877 to 1886, found 17 oesophageal cancers among 1650 patients. 

Rebitzer’ in Munich, 1854 to r88g, found 29 oesophageal cancers from 15.168 autopsies. 

LudewigS in Gdttingen, 1898 to 1905, found 48 oesophageal cancers from 9339 patients. 


RELATIVE FREQUENCY OF CANCER OF STOMACH AND 

(ESOPHAGUS 


Borstell(r) 

AschofI(») 

Brief (>o) 

Feilchenfelds(ir) 

{1901) 

Reichelmann 

(1902) 

Bashfordf*®) . . . . 


Prinzingi< (1907) . 
Redlichi® (1907)... 
McConnelU^CigoS) 


Stom- 

ach 


32 -S% 

IS7I 

2147 


165 
• 288 
14,468 


3-15 

176 

33-7% 


Liver 
and gall- 
bladder 


464 

7S7 


ii,S3i 


1 .66 

38 

13 .S% 


Uterus 


14-7% 

580 


45 

105 

11.714 


2.5 

52 

27.6% 


Breast 


252 


I 

8428 


•9 

27 

15.7% 


Rectum 
or rec- 
tum and 
intest. 


418 incl. 
intest. 

407 inch 
intest 

56 incl. 
intest. 
140 incl. 

intest. 

6389 


59 inch 
intest. 

44.7% 


CEsoph- 

agus 


5-9% 

2J7 

(4-79%) 

3S9 


58 

(io.8%) 

2832 

(3-35%) 


3.125 


Total number 
of cancers 
or individuals 


21 j cancer cases. 

4574 cancer 
cases. 


yn cancer cases. 

Wales. ( 20 ®^ 

cancers o* 

tongue.) 

To each 10.°°° 
inhab. 
cases. 

To each 
deaths from 
cancer. 
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DISTRIBUTION OF (ESOPHAGEAL CANCER 


Habershon^ 

Petri' 

MacKenzie^ 

Zenker and v. Ziemssen'^. 

ICrusenstem'^ 

Morosowt 

Morosow (prep.)^ 

Collet 

Johansen^ 

VoiKht’ 

V. Hackert 

Wrighti? 

Pigger>“ 

MampelP® 

Hampeln-'’ 

Sauerbruch^* 

Ludewig* 

Slavyanis -2 


Year 

At beginning 
of oesophagus 

At bifuration 
of trachea 

At cardia 

i 8 s 7 

33 

30 

^ 10 

1867 

2 

13 

8 

187s 

44 

28 

i 22 

1878 

2 

I 

6 

188s 

3 

30 

14 

1887 

10 

18 

61 

1887 

3 

1 2 

4 

1S87 

IS 

63 

84 

1888 

29 

47 

82 

. . • » 

4 

17 

41 

» • » • 

13 

S 3 

6S 

.... 

36 

48 

3 S 

1899 


12 

10 

1889-1904 

*6 

14 

30 

t? 

29 ! 

37 



46 

60 


t6 

12 

no 

I 9 °S 

26 

43 

117 

190s 

3 

16 

23 

1908 

10 

s 

28 


256 (lS%) 

S27 (32%) 

847 (S 2 %) 


* Autopsy. t Klin, cases. 


DISTRIBUTION OF CANCER OF THE STOMACH 



Pylorus 

Cardia 

j 

Lesser 

curvature 

Rest of 
stomach 

Brinton’ (1865) 

Gussenbauer and Winiwartcru 

219 

36 

1 

65 

los 

(1876) 

S 42 

S8 

209 

Leberti< (1878) 

10 

S 

14S 

I 

Welch** (1900) 

791 

104 

2 S 7 

Osier and McCrae** (1900) 

27 

3 


18 

Fenwick^ (1902) 

173 

24 

29 

39 

CoiwelPi (1006) 

149 

19 

18 

S 9 

Makkas** (1907) 

134 

24 

Daniel** (1908; 

22S 


61 

26 


2270 (63%) 

2 S 3 (7.6%)* 

321 (8.9%)'’ 

738 (23%) 


* Total number of cases occurring in the cardia and lesser curvature equals 16 per cent. 


A review of these tables will justify the conclusion that 
cancer of the stomach forms from 20 to 30 per cent, of all 
cancers, and that of this proportion 16 per cent, belong to 
the cardia and lesser curvature and 7 per cent, to the cardia 
alone. Taking the figures of Bashford to be the most 
accurate as a basis for calculation, we would have 2387 
cinomas of the cardia and lesser curvature, and 1099 of the 
cardia alone among 84 j 448 cancer cases occurring in England 
and Wales between the years 1901 and 1903* now add 
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to these numbers 52 per cent, of all cesophageal tumors (1472) 
we will have from 2570 to 3859 tumors situated at or near 
the cardiac orifice of the stomach for the same period~a 
number in either case greater than Bashford’s statistics for 
carcinoma of the tongue and nearly equal (in its upper limits) 
to 50 per cent, of the number of cancers of the breast, a 
notoriously frequent form of carcinoma. One source of error 
may exist in the above method of calculation. It is possible 
that in the table showing the distribution of cancer of the 
oesophagus, a number of gastric growths may be included. 
Admittedly, for an absolutely correct calculation only such 
series of cases should be used which include both tumors of 
the oesophagus and stomach, and are at the same time coupled 
with a pathological report. Of 30 specimens of malignant 
disease from all portions of the oesophagus. Perry and Shaw®® 
found that every one, with the exception of two sarcomas, 
was a squamous cell epithelioma, while of 44 gastric carci- 
nomas, of whicli three involved the cardiac orifice, 12 were 
cylindrical celled carcinomas and 32 were spheroidal celled 
carcinomas. Haberkaut^^ makes the following classification 
of 88 gastric cancers : scirrhus 32, adenocarcinoma 20, med- 
ullary carcinoma 18, “gallert” carcinoma 18, In the Matti 
series scirrhus carcinoma is very rare. Of the cases numbered 
from 53 to 97 cylindrical celled carcinoma occurred 12 tunes, 
carcinoma simplex 5, carcinoma colloides 5 times, and car- 
cinoma medullare once, scirrhus i, and mixed forms 12 
times. There were no epitheliomas. It is excessively rare 
to find carcinoma as distinguished from epithelioma originat- 
ing in the oesophagus. Franke^^ has reported one case an 
refers to two others as curiosities. 

We have used, however, the only data which we Iw''’^ 
been able to find, and such as they are we believe that t e} 
indicate a fair approximation to the truth. They at least c ear y 
demonstrate the surgical importance of the cardia, and jns i ^ 
a serious effort in attempting to remove growths in this si u 

ation. _ , 

A number of considerations render carcinoma of the s 
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ach peculiarly suitable for radical attack if only the technical 
difficulties of the operation and of the early diagnosis can 
be overcome. 

Gussenbauer and Winiwarter,^® on the basis of the autopsy 
material of the Vienna Pathological Institute between the 
years 1817 and 1873, found 223 instances out of 542 pyloric 
carcinomas in which tlie tumors were well isolated, and of 
these 172 had scarcely any extensions to the surrounding 
organs; 41. i per cent, of operated cases were stated to be 
free from metastases and 37.7 per cent, possessed no external 
growth. Ledderhose,®® of 39 cases from the autopsy mate- 
rial of the Strassburg Pathological Institute, found 10 per 
cent, of such cases. Streit,®^ between the years 1876 and 
1886 of the autopsy material of the Bern Pathological Insti- 
tute, found 25.9 per cent, of these cases. Rydygier,®® agree- 
ing rather with the results of Ledderhose, found of 52 oper- 
ated cases only 9.6 per cent, without extension beyond the 
stomach. Kramer,®® of 66 cases operated upon, found 26 
with extensive external growths and calculated that 33.3 per 
cent, are operable. Haberkaut,®^ of 59 cases operated upon, 
found 20 with no external extension. Makkas "® found no 
enlarged glands in 14 cases out of 167, and, out of the same 
number, in 46 only was there extension to neighboring organs. 
The table on page 73 shows the proportion of resections per- 
formed by the various operators and indicates the proportion 
of operable tumors of the stomach. It also shows the increas- 
ing number of permanent cures. 

These results are the more remarkable when we remember 
the comparatively late period at which many patients submit 
to operations. In practically 90 per cent, of the cases a diag- 
nosis is not reached until a tumor or resistance can be felt 
through the anterior abdominal walls. Out of 167 cases re- 
ported by Makkas, there were only 10 in which no tumor 
or resistance could be felt. Of the Matti series, a tumor 
existed in 77.3 per cent, and a resistance in 8.2 per cent. Of 
50 resected cases reported by Creites,^® only 3 came for treat- 
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ment inside of the first three months. Only eight presented 
themselves before six months from their first symptoms, and 
39 submitted to operation between six months and one year, 
and 10 between i Yz years and 6 years. Of 665 cases reported 
by Hoffman/ 1 25 were operated upon inside of the first two 
months, of which 4 were resected, 117 inside of three months, 
of which 24 were resected, 187 between three and six months, 
of which 53 were resected, 303 at six months, of which 77 
were resected, 193 between six months and one year, of 
which 58 were resected, 144 after one year. 

Of 285 cases reported by Daniel, 35 were operated on 
before two months from tlieir first symptoms, 78 between two 
and three months, 77 between four and six months, 81 be- 
tween seven and twelve months, 49 later than one year. 

Leaving out of consideration the technical difficulties of 
resection at the cardia, the accessibility of this portion of the 
stomach to direct observations through the gastroscope should 
render it possible to obtain the same if not better results than 
at the pylorus. From our own experience we are convinced 
that it is not a difficult matter under local anaesthesia thus to 
remove bits of tissue for microscopical examination from 
growths even though situated some distance within tlie stom- 
ach. We base this belief upon the fact that we have con- 
firmed the diagnosis of gastric carcinoma involving the cardiac 
orifice by the removal of bits of tissue through the gastro- 
scopic tube, and upon the fact that in the normal individual 
we are able to examine the cardiac portion of the stomach for 
a distance of three or four inches. Though our observations 
cover as yet a limited number of cases, it is certain that the 
large number of inoperable growths of the stomach would not 
exist if the gastroscope could be introduced as a routine 
method of examination in all new gastric cases. 

The preceding discussion is necessary not merely to shov 
the importance of the surgical field at the cardia, but to e 
fine just what this field is, and to demonstrate that the car lac 
portion of the stomach is as important if not more 
than the lower end of the oesophagus, and must be inc u e 
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in any plan of operative attack directed against carcinoma of 
this locality. 

The introduction of thoracic surgery under conditions of 
differential pressure has demonstrated the accessibility of both 
tliese regions. Notwithstanding, however, tlie good exposure 
which tliis method of operating affords, every intrathoracic 
oesophageal operation thus far undertaken has been fatal. 

OPERABILITY OF CANCER OF THE STOMACH. 


Author. 


Rydygier*^ (1901) 

Clainnont’* (1905) (Eis 

elshcrg) 

Mayo ’5 (1906) 

Creite*" (1907, Braun) .. 

Makkas** (1907) Micku 
licz 


RJese*' (1908) 

Daiuer® (1908) 

Derjushinsky (1909) 
quoted from Rasum- 

o-wsky 

Rasumowsky <2 (1909).. . 


Kocher*’. 


KindU* (1909) . . . 
Poncet^® (1909).. 
Kocher'® (1909). 
Mayo<^ (1910)... 


o 

:z: 


2 S8 


4 S 8 


89 

39s 


112 

169 


to 

C 

m 


2S 

32 

100 

SO 


167 
(4 ex- 
tirp.) 


24 

73 


6 

S 

92 

16 

40 

144 

266* 


Mortality. 


17 

6 

14 

19 


i&gx-gS, 2S 
out of 5s; 
x899-t9oo, 
9 out of 40; 
1901 - '04. 
23 out of 68 
7 


2(iini7da^s 
from hemi-| 
plegia) 

14 (2 out of 
last 21) 

7 

14 

4t 

34 


63 


82 


71 


18 

100 

88 


Died later. 


E 


1 


e 

? 


76 2 

17 8 |Vr '7 2 

24 (16 mo. — 

1 yr.) 

21 26 6 

(6 died of re- 
currence bet. 
4-6 yrs. 
later) 


40 10 29% 

operable 


Well when 
rep. 


6 

65 

6 (6 mo. 
i-J yrs.) 

27 


S (7 mos. 

-syrs.) 


s (i-sJ) 


s & 

m m 

to M 
rt J) 


18 

2 

22 

i8t 


Leriche*® has collected 93 cases from various authors free from recurrence 3 years after 
operation. , . 

Paterson< 3 , 86 resections, of which 21 have lived for 3 years and 12 for s years. 

* 117 previous to 3 years ago. t ^^st 44. X 13 over 4 years; 8 over s years. 


Only about 15 (10 by Sauerbruch) have been performed, and 
of these the most noteworthy are three attempted resections 
(Sauerbruch,'^^ Wendel,®^ and Tiegel®^). 

Concerning operations upon animals, we are unacquainted 
with any successful series of typical resections of what would 
constitute a satisfactory length of oesophagus and stomach. 
Sauerbruch has stated that in his hands an anastomosis by 
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suture has failed, and his only successes have been obtained 
by either an anastomosis with the lateral wall of the oesophagus 
or by a two-staged operation in which at first the cardia is 
invaginated into the stomach and subsequently amputated 
through an abdominal gastrotomy. Tiegel’s experience con- 
firms that of Sauerbruch, but in order to save length of the 
oesophagus, and to avoid the formation of a blind pouch, he 
has devised a special button which permits of an anastomosis 
of the end of the oesophagus with the lateral wall of the stom- 
ach. He reports only one animal which lived after such an 
operation. Our first experience confirmed the views of both 
these workers. In the first series of resections in which the 
end of the oesophagus was anastomosed to the lateral wall of 
the stomach by suture, evei*y animal died. We, therefore, also 
adopted the use of a button, a modification of the one described 
by one of us (N. W. G.), which had materially facilitated in 
his hands the operation of oesophagogastrostomy without re- 
section. This button enabled us to make an aseptic union of 
the end of the cesophagus with the lateral wall of the stomach. 
The results, however,were not good, only 5 of 60 dogs 
lived.* 

These results and certain other considerations led us to at- 
tempt an entirely differently planned operation. We became 
convinced that the preservation of perfect asepsis was not the 
solution of the problem. Willy Meyer and Carrel®*' had 
each accomplished one successful resection of a limited por- 
tion of the gut by an end-to-end union with suture. On the 
only two occasions upon which we have performed a plastic 
operation upon the wall of the thoracic oesophagus, we have 
obtained permanent healing in spite of considerable soiling 0^ 
the pleural cavity with intra-cesophageal fluid. Further t an 
this, no one of the procedures, thus far described as success^ 
fully worked out upon animals, permits of anjdhing but 12 
removal of a very limited segment of the cesophaguj ^^^ 

* It is important to note in connection with what follows that 
dogs did not vomit and lived until they were killed, 3 ^° ^ 
their operations. 





General view of the subpentoneal network of the 
stomach, injected by Gerota’s method (Ciin^o). i, left 
pneiimoRastnc , 2, praicardiac glands ; 3, right pneumo- 
gastnc , 4. coronary artery , 5, coronary vein ; 6, gland 
of the small curvature , 7, hepatic artery , 8, right gas- 
tro-epiploic artery, 9. subpvlonc gland; 10, right 
gastro-epiploic vein ending m the middle colic vein. 



Lymphatic territories of thestomach 
(Cnnio). i, the coronary or the prin- 
cipal current ; 2, right gastro-epiploic 
current ; 3, splenic current. 
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stomach. The worst of them all in this respect is the imion 
of the lateral wall of the stomach with the lateral wall of the 
oesophagus (Sauerbruch and Wendel). A valuable length of 
the gut is thus sacrificed in a location where every millimetre 
counts. The same criticism to a lesser degree is true of an 
anastomosis of the end of the oesophagus with the lateral wall 
of the stomach (Tiegel and Green and Mauiy The sac- 
rifice of distance by this procedure is also great and in addition 
results in tlie placing of a considerable weight upon the circle 
of union and much difficulty in the repair of the diaphragm. 

In order to render an operation of resection of the cardia 
of practical utility, we believe that, first, an end-to-end union 
is necessary, and, second, that the stomach must be removed 
down to at least the prepyloric region. Only by adopting such 
a method can the parts be reunited without tension and the 
disease, against wliich this operation is designed, wholly eradi- 
cated. Aside from what has been previously mentioned re- 
garding the situation of malignant disease of the lower por- 
tion of the oesophagus, a study of the lymphatic supply of the 
stomach will demonstrate why it is desirable to resect most of 
the lesser curvature. Cuneo has shown that the lymphatic 
vessels of the cardia and lesser curvature of the stomach con- 
verge toward the point at which the gastric branch of the 
coeliac axis approaches the stomach returning over the course 
of distribution of the branches of this vessel. The accompany- 
ing cuts have been photographed from his work. Such a lym- 
phatic distribution is perhaps one reason for cancer of the 
cardia so often invading the stomach for a considerable dis- 
tance. It is, therefore, not simply for the purpose of broaden- 
ing the scope of operation for cancer of the cardia that it is 
desirable to amputate so large a portion of the stomach, but 
rather to eradicate also, in one piece, the associated lymphatics. 

We believe that an operation planned in the manner which 
we have indicated in addition to the advantages already out- 
lined is also far more practical from a technical stand-point 
than any other hitherto described. We have mentioned the 
poor results which we have had in our first two series of dogs 
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in which we made limited resections. In our last series, 
however, operated upon by a method worked out by one of 
us (H. H. J.), herein described in detail, and to which refer- 
ence is made in the preliminary report on page 58, an end- 
to-end anastomosis is made with suture and the stomach is 
resected as far as the prepyloric region, thus utilizing the py- 
loric portion of the stomach to bridge the gap left by the re- 
sected gut. Of this series 10 dogs have made perfect opera- 
tive recoveries out of 17, and of the last six only one was 
lost. These dogs healed well and continued to live for four 
weeks to two months after the operation. During this time 
they seemed in perfect health except for more or less vomit- 
ing. As a rule they redevoured and eventually retained a good 
deal of tlieir vomitus. Between four weeks and two months 
after operation all of the dogs died in an emaciated condition. 
With the exception of one dog which had an ulcer of the 
stomach and another which died of pneumonia, the autopsies 
revealed a perfectly normal mucosa from the beginning of 
the oesophagus to the end of the duodenum. Nothing patho- 
logical was found in the other organs, and we believe that the 
dogs must have died from inanition. Pachon and Caballo®® 
have shown that a dog may gain in weight and remain in 
perfect health after the removal of the entire stomach. The 
greatest care as regards feeding was conspicuous in their 
experiment. If it had been possible for us with the help 
at our command to have given our dogs an equal amount of 
care, particularly concerning the frequent feeding of small 
quantities, they might have continued to live. 

It has seemed to us that the subsequent death of our animals 
was due to an insufficient amount of food passing the pylorus, 
and this in turn dependent upon two factors, first, a loss 0 
propulsive force on the part of the stomach and, second, the 
presence of a more or less unrelaxing pylorus. Contributing 
toward the first of these factors are both the absence 0 a 
sphincter at the cardia and the failure of the stomach ^ 
to receive vagus stimulation, this nerve having been divide as 
a consequence of the operation. Contributing towar t 
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second of these factors is the loss of any inhibitory action of 
the vagus upon the pyloric sphincter. 

In human beings, to whom it is possible to give better 
care in the matter of feeding, death may not follow in 
the same manner. Paterson has collected 27 cases of total 
gastrectomy in the human being. Of these 17 have made 
perfect operative recoveries and lived in health for some time 
later. At the time of his report 12 were still well. Since 
then Mo)mihan“^ has reported another case and Pauchet®^ 
and Viannay each two additional ones. There is abundant 
evidence, therefore, that the mere removal of the stomach is 
not a fatal operation. Should, however, the resection of the 
lower extremity of the oesophagus with the cardiac portion of 
the stomach as far as the pyloric region present in human 
beings the same difficulty which we have met with in the dog, 
two additional operations which we have performed both suc- 
cessfully and consecutively indicate the proper method of over- 
coming the trouble. In these operations the same cesophago- 
gastrectomy was performed, but with the additional step of 
the division of the pyloric sphincter down to, but not through, 
the mucous membrane ; and repair of the incision, as in pyloro- 
plasty, by sewing the wound up in tlie direction of its length. 
These dogs eat well and practically have not vomited since the 
operation. They present a marked contrast to all the other 
animals referred to, and thus far (three and four weeks 
after operation) have held tlieir weight. In the end-to-end 
anastomoses which we have performed upon dogs, the 
larger opening upon the stomach side has not first been nar- 
rowed down after the first method of gastroduodenostomy by 
Billroth, but the redundant portion of the mucous membrane 
around the opening into what remains of the stomach is gath- 
ered in by a running stitch, which sews the oesophageal mucosa 
to the mucous membrane of tlie stomach, taking more stitches 
through the latter than through the former. 

The series which we present is small and our work may be 
held to be still incomplete because of the fact that no dog has 
yet lived longer than 2^^ months. Nevertheless, we believe 
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that as far as it has yet gone it is worth reporting and demon- 
strates the technical possibilities of the operation which we are 
discussing. In the first place, a successful end-to-end suture in 
the type of operation . whicli , we have described has not yet 
been! accomplished to our knowledge by any. otlier observer. 
Secondly, it offers a very considerable number of advantages 
over, the methods hitherto advocated for dealing with carci- 
noma of the cardia. 

We have -worked out the details of this operation upon 
the human cadaver and photographed tlie various steps. The 
reproduction of these photographs shows how real are the ad- 
vantages claimed. In the -dog the entire operation is per- 
formed through the thorax, but in the human being it is much 
more convenient to do the . first stage within the abdomen. 
Figure i represents the, stomach delivered through a median 
abdominal incision. The gastric, pyloric, and right and left 
epiploic arteries are tied and the- lesser and greater omenta 
have been divided. The patient is now turned on the side and 
the eighth rib is resected. . . The costal cartilages of the next 
one or two ribs above are divided, and self-retaining retrac- 
tors are inserted. Figure 2 illustrates the oesophagus hooked 
forward. The fold of the. left crus of the diaphragm is in 
front of it, and the tip of the lower lobe of the left lung is at 
the side. The pneumogastric nerves may now be separated 
from the oesophagus. Should this prove impossible they may 
be divided. We have divided the pneumogastric nerves im- 
mediately before they pierced the diaphragm in .five dogs (tins 
being .the only operative procedure on these animals). Two 
of these dogs died suddenly about five to six weeks aftef 
their operations. The autopsy revealed no cause for their 
death. The mucosa of the stomach showed, contrary to t e 
opinion of Zironi no sign of ulceration. The other three 
dogs are alive and healthy. An incision is now made behveen 
the left crus and the oesophagus into the peritoneal cavity- 
Through this opening the stomach may be pulled up. ^ ’ 

procedure renders it very easy to tie off the gastrohepatic an 
gastrosplenic ligaments. 
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Figure 3 shows the stomach delivered into the thorax and 
a ligature passed around the remainder of the left gastro- 
phrenic ligament. Figure 4 shows the right and left gastro- 
phrenic ligaments tied off, and the stomach and oesophagus 
entirely free witliin the thorax. Now the resection may be com- 
pleted and it is easy to see from the photograph how readily 
the resected portion of the oesophagus may be replaced by the 
pyloric end of the stomach, permitting in this way an anastomo- 
sis without tension. Figure 5 shows the portion to be resected 
isolated by two clamps, and two retention sutures placed on 
each side above and below the clamps. A light spring clamp 
is now applied to the oesophagus above, and the whole area 
well padded off. The portion to be resected is^iow removed 
by the scissors. The two retention sutures previously tied 
hold the open ends of the gut together. By a running suture, 
which Figure 6 shows completed for one-half the circle of an 
anastomosis, and all the way around in Figure 7, mucous 
membrane is sewed to mucous membrane. The redundant por- 
tion of the stomach mucous membrane is gathered in by taking 
more stitches through it than are taken through the oesopha- 
gus. External to this layer a row of interrupted silk sutures 
uniting the peritoneal surface of the pylorus to the external 
wall of the oesophagus finishes the anastomosis. The anterior 
walls of these two organs are first sewed together and lastly, 
by simply pulling the gut aroimd by the retention sutures, the 
posterior half is completed. Figure 8 shows the anastomosis 
completed, and Figure 9 the gut being sewed to the margin 
of the opening through the diaphragm. 

CONCLUSIONS. 

1. The aboral end of the oesophagus and the cardiac por- 
tion of the stomach must be considered as one surgical region. 

2. Cancer in this location is by no means infrequently met 
with. 

3. We believe that it permits of an early diagnosis by 
means of the gastroscope. 
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4. An operation of practical utility for resection of cardiac 
cancer must remove not only a portion of the oesophagus but 
also a considerable part of the stomacli, in particular the lesser 
curvature. 

5. Such an operation can be accomplished without undue 
tension by an end-to-end anastomosis with suture. 

6. By an operation of this character it has been possible 
for us to obtain 10 operative recoveries out of 17 dogs and 
5 out of the last 6. 

7. As a preliminary report it may be stated that the death 
of the recovered animals about six weeks after the operation 
is due to an interference with the normal physiology of the 
pylorus, and may be prevented by the simple pyloroplasty 
herein described. 

8. From a technical stand-point such an operation can 
easily be performed upon the human being. 

Postscript. — Since returning the manuscript of the above 
to the printers the authors have operated upon a patient with 
cancer of the cardiac portion of the stomach involving the 
oesophagus, by the method which they have herein described. 
The patient had had symptoms for the preceding nine months, 
and the operation required was an unusually severe one. The 
spleen was involved in the carcinomatous mass and was 
removed in one piece together with the stomach and lower 
portion of the oesophagus. The patient died fifty-four hours 
after operation, of empyema, starting, apparently, in a small 
perforation situated in the circle of anastomosis, a complica- 
tion which we believe can be more carefully guarded against 
in the future. This experience, however, and the condition of 
the specimen removed demonstrate that the technic employed 
was satisfactory and that the operation is feasible and justifi- 
able. In the future, instead of making two incisions in exten- 
sive cases, we should advise the use of one incision beginning 
a little posterior to the axillary line over the eighth rib, run- 
ning over this rib to its cartilage, then curving downwards, 
and ending at the umbilicus. Through this incision the costal 
cartilages attaching the lower ribs to the sternum may be 
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divided,' and a good approach obtained to the upper abdomen 
and the thorax. The chest should not be opened until the 
completion of the intra-abdominal work. We desire to thank 
Dr. Geo. Brewer for material assistance rendered at this 
operation. 
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ON THE EXPERIMENTAL SURGERY OF THE 
THORACIC AORTA AND THE HEART.* 

BY ALEXIS CARREL, M.D. 

OF NEW YORK. 

From the Laboratories of the Rockefeller Institute for Medical Research. 

INTRODUCTION. 

During the last winter, I performed some experiments 
with the view of improving die general technic of intrathoracic 
operations and of finding special methods which could be 
used for the treatment of certain diseases of the heart and 
of the aorta. It is probable that the aneurisms of the thoracic 
aorta could be extirpated and the circulation re-established 
by a vascular transplantation, if a proper technic was de- 
veloped. It seems possible, also, that some valvular and 
vascular diseases of the heart might be improved by surgical 
therapeutics. Nevertheless, die surgery of the heart has been 
limited entirely to the treatment of the wounds. A few ex- 
perimental studies of this subject, however, have been made 
in the laboratories of Frederick in Marburg and of Harvey 
Cushing in Baltimore. But, in spite of their comparative 
simplicity, these experiments have been followed by a heavy 
mortality. Their results and the high death rate given by 
the operations on human beings show that die general technic 
of intrathoracic surgery is still insufficiently developed. There- 
fore, before describing the special methods that I found, it 
is necessary to study the procedures which permit the use of 
them without great danger. 

GENERAL TECHNIC. 

The bad results following the intrathoracic operations in 
experimental as well as in clinical surgery are due to a lack 
of adaptation of the technic to the physiological conditions of 

*Read before the American Surgical Association, May S, ipio- 
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the chest. The complications which often kill the animal or 
the patient are brought about directly or indirectly by tlie 
infection of the pleural or pericardiac cavities, or by the 

respiratory disorders caused by the penetration of the air into 
the thorax. 

Pleural infection is the more dangerous of these com- 
plications. In one hundred fatal cases of wounds of the 
heart treated by suture, death was the result of sepsis sixty 
times. The constant failure of the extirpation of oesophageal 
cancer is due generally to the same cause. The experimental 
results are also very far from being satisfactory. Many 
animals operated by Sauerbruch and Haecker in Germany, 
or by^ Bernheim, Robinson, Janeway, and Green in this coun- 
try died of purulent or serofibrinous pleuresis, or of pneu- 
mothorax caused by the secondary opening of a bronchus 
or of the thoracic wall. Nevertheless, the operations were 
generally not very complicated and extensive. The high 
death rate is due to the lack of understanding by many 
surgeons that pleura and pericardium do not react against 
infection as peritoneum does. The technic which permits a 
successful abdominal operation may be insufficient when used 
in intrathoracic surgery. The degree of infection which does 
not interfere with the healing per priinam intentionem of a 
wound can probably cause the failure of certain vascular 
or thoracic operations. It is well loiown that between abso- 
lute asepsis and the degree of infection which produces the 
ordinary symptoms of inflammation tliere is a number of 
intermediate stages. The so-called aseptic wounds are almost 
always slightly infected. Often sirrgical asepsis is merely a 
condition of non-suppurative infection. But the attention of 
the surgeons has not been attracted by the various forms of 
attenuated infection, because it does not prevent the healifls 
of ordinary wounds. Nevertheless it seems probable that 
the more marked states of non-suppurative infection can he 
very dangerous in intrathoracic surgery. It is, therefore, 
necessary to use in vascular and intrapleural operations better 
asepsis than it exists in many hospitals and laboratories. 
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This higher degree of asepsis can be obtained by the rigid 
application of principles known by every surgeon, but often 
neglected partially in the management of the operating rooms, 
the preparation of the patient, of the operators, the handling 
of the tissues, etc. The success of the more complex intra- 
thoracic operations depends on the observance of a number 
of minute details of technic. It is necessary mainly to remove 
some of the principal factors of irritation and inflammation 
of the pleurae during the operation. The handling with for- 
ceps or retractors, the sponging, or the walling off with gauze, 
the exposition of large surfaces to the air bring about irrita- 
tion of the pleura and facilitate greatly its infection. As 
soon as the thoracic cavity is opened, the lungs must be cov- 
ered with fine Japanese silk compresses, impregnated with 
vaseline. The silk tissue acts as a thin and almost impenneable 
membrane which protects the pleura, without irritating it, 
against the contact of the fingers, and permits a very efficient 
walling off of the operating field. At the same time, it 
prevents the evaporation and tlie desiccation of the surface. 
In order to prevent the cooling of the viscera, a piece of 
thick flannel is placed on the silk compresses. Besides, the 
temperature of the operating is very high, 29 or 30° C. It is 
important not to allow the blood to flow through the pleural 
cavity. The sponging of the pleural cul-de-sac may be a cause 
of infection. All handling of tlie unprotected pleura or peri- 
cardium is dangerous. 

The usefulness of a rigid asepsis is shown by the results 
which were obtained. I made twelve operations similar to 
those perfonned by previous experimenters, resection of pul- 
monary lobes, resection of a small segment of the middle 
part of the oesophagus, simultaneous opening of both pleurse 
and pericardium, dissection of mediastinum and ascending 
aorta. It must be remembered that the suture of the oesopha- 
gus gave such constant mortality that Janeway and Green 
thought success was not possible and devised a very ingenious 
and complicated method for oesophageal anastomoses. Again, 
Sauerbruch, Robinson and others found that secondary pneu- 
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mothorax may follow lung resections, and Willy Meyer de- 
veloped a very elaborate method for closing the bronchial 
stump. Nevertheless, I did not use those technics. I employed 
only the simplest sutures or ligatures, and the animals, with- 
out exception, recovered. Although this technic has given 
better results than those obtained by previous experimenters, 
it is still far from being ideal. After more complicated 
operations like patching of the vena cava, graft of vessels 
on the heart, simultaneous operations on the heart and the 
descending aorta, when very large exposure of the thoracic 
cavity is rendered necessary, I obseiwed some serofibrinous 
or purulent pleureses. On twenty-eight operations of that 
class, seven times this complication occurred. Several animals 
died of secondary hemorrhage from aortic patches or cardiac 
sutures, and it is possible that the infection played also a role 
in these complications. Nevertheless there is no doubt that 
even in very complex operations, septic complications can be 
avoided. It is of great importance for the future of intra- 
thoracic surgery that this part of the technic is completely 
developed. 

The asphyxia which follows the opening of the thoracic 
cavity may be due to the pneumothorax, to a spontaneous 
stopping of the respiration, or to the inefficiency of the 
respiratory movements produced by a large opening or a 
strong retraction of the thorax. 

The asphyxia produced by pneumothorax is easily 
vented by the use of a Sauerbruch or Brauer chamber. ^ 
cently Willy Meyer and his brother Julius Meyer have bui 
a splendid apparatus, which combines the advantages 
methods. On man, rmilateral pneumothorax is not very an 
gerous and extensive intrathoracic operations have been 
formed without any apparatus. But it is very much sa er o 
use a positive or negative pressure apparatus, which pmv 
completely the respiratory troubles caused by tbe pne 
thorax. . 

When asphyxia is produced by the spontaneous 
of the respiration, the Sauerbruch method becomes ine cie 
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and does not prevent the patient or the animal from dying. In 
the more extensive operations, when the chest is widely opened, 
and the tliorax dislocated by a strong retraction, the ribs and 
tlie diaphragm cannot act any longer on the lungs, and asphyxia 
occurs. In these cases also the Sauerbruch method cannot pre- 
vent tlie death of the animal. On the contrary the life of the 
animal will go on normally, if the Meltzer and Auer method of 
intratracheal insufflation is used. Their method has the very 
important advantage over all the others of pennitting the 
respiratory exchanges to continue even if the respiratory 
movements have stopped or become inefficient. The appa- 
ratus I used is composed of only a foot-bellows, a rubber 
tubing connected with an ether bottle, and a manometer, and 
a small intratracheal catheter. With the method of Meltzer 
and Auer, the spontaneous respiration becomes a luxury be- 
cause even when the respiratory movements cease or become 
inefficient, the ventilation of the lungs still goes on and 
the animal remains in excellent condition. By its simplicity 
and its efficiency, the method of Meltzer and Auer is a great 
advance in experimental surgery. It is actually the safest 
method for performing extensive operations on the chest. 

Among the factors which bring about the success or the 
failure of an intrathoracic operation, the more important is 
not the apparatus which prevents the respiratory disorders 
caused by the pneumothorax. The main danger is not 
asphyxia, but infection, as it has been demonstrated by the 
results of many experimental and clinical operations in this 
country and in Europe. The technic must be improved, there- 
fore, by better asepsis rather than by complicated apparatuses. 

SPECIAL TECHNIC. 

I attempted to find new methods which could be used for 
the treatment of the aneurisms of the thoracic aorta, and of 
the valvular and vascular diseases of the heart. 

The diagnosis of the aneurisms of the aorta can be made 
to-day at a comparatively early period. It is rational tO' think 
that some of them can be extirpated. Therefore we must find 
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methods which permit repair to the aortic wall after a partial 
or complete resection. 

We know that the lumen of an artery can be reduced 
without interruption of the circulation by the operation I 
described a few years ago as longitudinal exclusion. This 
method could be used for a sacciform aneurism, with narrow 
pedicle. But, in most cases, a resection of a part of the 
wall or of a complete segment would be necessary. I have 
already demonstrated that after a partial resection, an arterial 
wall can be patched with a piece of artery, of vein, or even 
with a piece of peritoneum. These operations present very 
little danger, and their results, observed many months after 
the graft, were excellent. I succeeded also in substituting to 
a part of the abdominal aorta a piece of rubber sheeting. 
The circulation went on normally and is still normal after 
several months. In a number of other operations, I found 
that entire segments of veins and of arteries, fresh or pre- 
served in cold storage, can be transplanted on arteries. The 
results observed after several years are excellent, and the 
operation performed under certain conditions is very safe. 

The patching and grafting of entire vascular segments 
would permit the re-establishment of a normal circulation after 
resection of a sacciform or fusiform aneurism. But, the 
technic must be adapted to the special anatomical and physio- 
logical conditions of the intrathoracic aorta. Its wall is ex- 
ceedingly friable, especially in the ascending part of the arch. 
It is very easily cut by the threads. It has, therefore, been 
necessary to modify in a large measure the ordinary technic 
of vascular suture. The sutures and anastomoses on the 
thoracic aorta are less difficult but more dangerous than on 
the other arteries. Every detail of the technic 
directed toward the prevention of secondary hemorrhage, 
complication is liable to occur after aortic suture, 
does never happen after suture of the abdominal aorta a 
other arteries. Parietal thrombosis, which is generally a ven 
dangerous complication, does not produce any trouble w 
it develops on the aortic wall. On account of a possi 
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hemorrhage it is more dangerous to graft a piece of vessel 
on tlie thoracic aorta than on' another artery. 

It was necessary also to find out a method for diverting 
the blood during the operation, because the aortic circulation 
cannot be interrupted for a long time without the occurrence 
of nervous complications. The main danger of the aortic 
operation does not come from the heart or from the aorta 
itself, but from tlie central nervous system. When the 
descending aorta is clamped for more than ten or fifteen 
minutes, the posterior limbs become paralyzed. • It is gen- 
erally a spastic paralysis. The lesions are localized to the 
cells of the anterior horn. It seems that the clamping of the 
ascending aorta cannot be continued without danger for more 
than one minute. A smaller operation like the suture of a 
wound can be performed in less than one minute. We can 
also malce a circular suture of the descending aorta in six 
and even in three minutes. But the resection of an aneurism, 
and the graft of a vessel would take a very much longer time. 
Therefore, I tried to develop a technic for the temporary 
diversion of the blood. 

The diversion of the blood can be produced in two differ- 
ent ways — by temporary intubation of the aorta or by an 
artificial collateral circulation, i.e,, a central or lateral diver- 
sion of the blood. 

The central diversion consists of tubing the segment of 
the aorta which is to be resected. The vessel is laid open by 
a longitudinal incision and a paraffined tube is inserted into 
its lumen and temporarily fastened. This small operation 
involves only a short interruption of the circulation. Then 
the wall of the aorta can be extirpated and replaced while the 
circulation goes on through the tube. When the operation 
is completed, the tube is removed through a small incision 
in the wall of the aorta. There is no danger of coagulation 
of the blood in the tube during the operation. The patching 
or the transplantation of an aortic segment can always be 
performed in less than an hour, while the circulation can go 
on for several days through the tube before coagulation occurs. 
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It is a safe and convenient metliod for the descending aorta. 
It can be probably used also on the ascending aorta. 

The lateral diversion consists in establishing a communica- 
tion between the left ventricle and the descending aorta, or 
between two parts of the aorta. I have used only the first 
method. The anastomosis between the left ventricle and the 
descending aorta is made by means of a paraffined rubber tuk 
or of a large jugular vein preserved in cold storage. One 
end of the vessel or of the tube is inserted into the apex of 
the left ventricle and fastened. The other end is inserted 


into the descending aorta. The ascending aorta is clamped. 
Then the blood goes directly from the left ventricle to the 
descending aorta. The direction of the blood stream is 
reversed through the upper part of the descending aorta, which 
acts temporarily as an ascending aorta. There is, therefore, 
no danger of ansemia of the brain. But the operation is still 
very dangerous because the details of the method are not 
sufficiently worked out. The mortality was heavy. Before 
being safe the technic must be considerably improved. Never- 
theless, I succeeded several times in anastomosing the left 
ventricle to the descending aorta arid in reversing the circu 
lation through the upper part of the descending aorta, after 
clamping the arch of the aorta just above the heart. In one 
experiment the anastomosing tube was very much narrower 
than the arch of the aorta. As soon as the ascending aorta 
was clamped, the heart began to beat slowly, and the b oo 
passed with a strong thrill from the ventricle to the descen ing 
aorta. In the brachiocephalic arteries pulsations and 
thrill were felt. The coronary vessels were dilated. ^ ^ 

culation was thus maintained for eight ininutes. The 
remained in excellent condition, and when the clamp 
tube were removed, the circulation was re-established m i 
normal direction. Nevertheless the lateral diversion 
very much more difficult and dangerous than the ao 


intubation. , 

Although my technic was being developed 
course of the experiments and is still far from being p 
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some new and permanent results were observed. In one ex- 
periment the ascending aorta of a dog was incised and sutured 
by Jaboulay stitches. Two months and a half after the opera- 
tion, the vessel was examined. The wound had healed per- 
fectly and the scar was very small. In six experiments the 
transverse suture of the descending aorta was performed, 
after complete or incomplete section. One dog died of secon- 
dary hemorrhage a few weeks after the operation. The others 
recovered completely. One of them was chloroformed two 
months and a half after the operation. The anastomosis was 
foimd normal without dilatation or stenosis. The remaining 
dogs are in normal health more than five months after the 
operation. The patching of the aorta with a piece of vein was 
made twice. The animals died eight days and twelve days 
after the operation of secondary hemorrhage. The accident 
was due to necrosis of the flap in tlie one case and in the other 
to the tearing of the flap by a stitch. These complications 
can be prevented by slight modifications of the ordinary 
technic. I performed once only the graft of a complete venous 
segment between the cut ends of the descending aorta. The 
operation was performed five months ago. The animal is 
still in excellent health and there is no modification of the 
femoral pulse. It is, therefore, probable that with the help 
of the methods for temporarily diverting the blood, certain 
aneurisms of the aorta on man can be removed and replaced 
by a piece of vein. 

I attempted also to find out some method for the treat- 
ment of valvular diseases and localized sclerosis of the cor- 
onarian arteries. Theoretically, many operations can be per- 
formed on the heart, — incision and dilatation of stenosed 
valves, cuneiform resection and stenosis of the upper part 
of the ventricle in case of mitral insufficiency, curettage of 
endocardiac vegetations, grafting of new vessels on the auricle 
and ventricle, collateral circulation between two cavities of the 
heart, aorto-coronarian anastomosis, etc. The development of 
these technics is not far advanced for I have studied the con- 
ditions under which the operations must be performed ratlier 
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than the operations themselves. Plastic operations on the 
heart are not very much more difficult than on any other parts 
of the body. But to perform the operations without disturbing 
in an irreparable manner the functions of tlie nervous system 
and of the heart itself is a very complicated problem. 

The cardiac operations can be artificially divided into three 
classes : operations which do not require the haemostasis of 
the heart, operations which require the haemostasis for a very 
short time, and operations which require the hemostasis for a 
longer time and the stopping of the heart, 

I, Several operations can be performed without the help 
of the temporary haemostasis, such as digital exploration of 
the ventricles or the auricles, dilatation of the mitral valve, 
dissection and preparation of a coronarian vessel for anastomo- 
sis, incomplete ventriculectomy and suture, etc, I tried to 
develop an operation for mitral insufficiency which could be 
performed without opening the heart. It consists of producing 
a slight stenosis of the upper part of the left ventricle, It 
can be obtained by a partial cuneiform resection cf the wall 
of the ventricle just below the coronary artery, A dog which 
has undergone this partial ventriculectomy two months ago is 


still in good health, 

2. In the operations of the second class, the cavities o 
the heart are open for about one minute, during whidi time 
it becomes possible to insert and fix a tube or vessel into 
the ventricular or auricular cavities, to open largely an o 
suture the ventricular wall. It would be feasible also to cu^ 
a mitral or tricuspidian valve, or to perform the curettage 
endocardiac vegetations, I tried to determine what are ic 
conditions under which that type of operation must be pcf 
formed. The hcemostasis can be secured by the c 
of the venae cavae as advocated by Sauerbruch, 
simpler to clamp with a large soft-jawed forceps the en ^ 
pedicle of the heart. As the interruption of the circua 
does not last more tlian one or two minutes, it 
cerebral complications. The main danger is the occurs 
of fibrillary contractions, which render almost impossi 
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re-establislimeiit of normal pulsations. I performed clamping 
of the heart eight times, with or without cardiotomy, for from 
one to five minutes. One dog died of respiratory complication, 
another one of fibrillary contractions, because the needle went 
through the dangerous region of Cyon, and tlie others recov- 
ered. In case of mitral stenosis, it would be easy to make an 
incision of the valve. It would be probably possible also to 
establish an indirect auriculoventricular anastomosis by a vein 
implanted on tlie left auricle and ventricle. I succeeded in 
fastening temporarily a tube into the left auricle and ventricle. 
The blood was circulating through it with a strong thrill. At 
the end of the operation, the tube was removed. The animal 
remained in good health. 

3. To the third class belong the operations requiring the 
interruption of the circulation for a longer time. They would 
consist of more complicated plastic operations on the cardiac 
wall, and of the operations on the coronarian arteries. In 
certain cases of angina pectoris, when the mouth of the cor- 
onary arteries is calcified, it would be useful to establish a 
complementary circulation for the lower part of the arteries. 
I attempted to perform an indirect anastomosis between the 
descending aorta and the left coronary artery. It was, for 
many reasons, a difficult operation. On account of the con- 
tinuous motion of the heart, it was not easy to dissect and 
to suture the artery. In one case I implanted one end of a 
long carotid artery, preserved in cold storage, on the descend- 
ing aorta. The other end was passed through the pericardium 
and anastomosed to the pt ripheral end of the coronary, near 
the pulmonary artery. Unfortunately, the operation was too 
slow. Three minutes after the interruption of the circulation, 
fibrillaiy contractions appeared, but the anastomosis took five 
minutes. By massage of the heart, the dog was kept alive. 
But he died less than two hours afterwards. It shows that 
the anastomosis must be done in less than three minutes. Per- 
haps this can be done by using a lateral implantation with a 
Payr’s canula. 

The safest method of performing a comparatively long 
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operation would be to suddenly place the heart in a condition 
of anaemia. It is well known , that the heart loses its ex- 
citability very slowly, and that, by using a proper method, it 
can be revived after a long period of immobility. We do not 
know exactly for how long it is safe to keep the heart motion- 
less. But the complete stopping of the circulation is more 
dangerous for the organism than for the heart. The artificial 
stopping of the circulation and the opening of the cardiac 
cavity would place the patient in the condition of a man killed 
by a bullet through the heart immediately after the last respira- 
tion and the last cardiac pulsation. This condition is called 
general death. But it is merely unmanifested life or latent 
life. The organs, being deprived of circulating blood, are not 
able to manifest life any longer. But they are still living and 
could revive, if they were given back their normal physico- 
chemical conditions. Latent life is a very instable state. With- 
out the circulating blood, the tissues are not able to protect 
themselves against the microbes and the autolyt'ic ferments, 
which bring about progressively protoplasmic disintegration, 
that is, elemental death. Immediately after the artWcial stop- 
ping of the heart, the organism is placed in a condition inter- 
mediary between general and elemental death. This con- 
dition is, from a medicolegal standpoint, death. Neverthe- 
less, as long as elemental death has not taken place, the 
organism can be resurrected. Therefore, the length of the 
period during which we can stop the heart safely depends 
on the rate of the development of elemental death. The brain 
disintegrates first. It is well known that complete ischemia 
of the encephalon produces irreparable lesions. Nevertheless, 
a short interruption of the circulation is not very dangerous. 
On a dog, the chest was widely opened, and respiration stopped 
while the pedicle of the heart was clamped for five minutes. 
Then the clamp was removed and pulmonary ventilation 
started again by the Meltzer and Auer method. The animal 
was easily revived. He recovered completely and never pre- 
sented any psychological troubles. It is known that, when 
the interruption of the, circulation lasts longer, very marked 
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cerebral lesions occur. I found also, that in an animal, revived 
after a long period of cerebral ischemia, the upper nervous 
centres had disintegrated. The functions of the heart and 
of the lungs were almost nonnal. But the animal was 
paralyzed and appeared to have lost his intelligence and 
sensitiveness. 

The time during which an animal can be maintained with- 
out great danger in a condition of latent life is very short. 
The technic must, therefore, be developed in such a manner 
that no cardiac operation should last more than five minutes. 
It seems possible, although dangerous, to stop the circulation 
and the respiration during that period and afterwards to re- 
place the animal in a condition of normal life. 

CONCLUSIONS. 

1. The general technic of intrathoracic operations has been 
improved by the use of a better asepsis and of the Meltzer 
and Auer method of pulmonary ventilation. 

2. Two methods for the diversion of the blood during 
the operation on the thoracic aorta have been found, — intuba- 
tion and lateral diversion. 

3. For the first time, it has been possible to perform with 
permanent success a suture of the ascending aorta, several end- 
to-end anastomoses of the descending aorta, and the grafting 
on the descending aorta of a segment of vein preserved in cold 
storage. 

4. It has been attempted also to find and to study new 
cardiac operations, and the conditions under which they must 
be performed. 

The technic of these operations is far from being com- 
pletely developed. They must not be used on human beings 
under their present form. Their purpose was only to study 
some of the principles on which must be based the future 
surgery of the thoracic aorta and of the heart. 



TREATMENT OF WOUNDS OF THE HEART.-!= 

WITH REPORT OF TWO CASES. 

BY WALTER C. G. KIRCHNER, M.D., 

OF ST. LOUIS. MO., 

Superintendent and Surgeon-in-Charge, City Hospital. 

Wounds of the heart have for many ages been considered 
fatal, and it was not until within recent years that the surgery 
of this organ has been attempted. While cardiac injuries are 
comparatively infrequent, they are, however, of such serious- 
ness that prompt surgical interference is demanded. It is 
for this reason that surgeons should be acquainted with a 
definite plan of procedure in the treatment of these 
emergencies. 

The first surgical operation on the human heart was per- 
formed by Farina, of Rome, in 1896, and since this time the 
heart has come to be regarded as an organ amenable to sur- 
gical procedure just as the other organs of the body. At the 
St. Louis City Hospital there have been five cases of cardior- 
rhaphy. Two of these cases, in 1901, were operated on by Dr. 
H. L. Nietert, who was among the first in America to suture 
the heart. At the same institution Dr. Louis Rassieur, in 
1903, had a case of heart-suture with recovery, so that during 
my term of seiwice opportunity was afforded of seeing and 
treating four cases. Of the five cases operated on, three 
made successful recoveries. 

During the past two years I have operated on two cases 
of stab wound of the heart. The first case when received 
was in a critical condition and lived only four hours after 
the operation. The second case was admitted to the hospital 
under more favorable conditions and his recovery was un- 
eventful. The case histories are as follows: 

Case I. — ^The patient, W. S., a white male, thirty-seven years 
of age, a roofer by occupation, entered the City Hospital, Feb- 

*Read before the Southern Surgical and Gynsecological Association, 
December IS, 1909. 
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rtiary ii, 1908, at 6.15 p.m., with the history of having been 
stabbed with a knife while fighting. 

Imwsdtotc Condition , — ^Vhen received in the emergency 
room it was evident that the patient was in a state of great 
shock. He was conscious, but drowsy and restless, and his face 
bore an anxious expression. He seemed to be suffering and 
frequently cried out with pain. The skin and mucous membranes 
were pale, and the body was cold and he was in profuse perspira- 
tion. He complained of great thirst. The pupils were widely 
dilated and reacted slowly. No abnormal nervous reflexes were 
noticed. While being undressed the bowel moved voluntarily. 
The urine upon catheterization was found to be clear, but con- 
tained a trace of albumin and hyaline casts. The patient bled 
from the nose and from wounds in the chest and buttock. He 
expectorated a bloody mucus. The pulse was irregular, soft 
and small, and the rate 86 per minute; respirations, 28 and 
regular; rectal temperature 99.8° F. 

Examination of Wounds , — ^The patient had a contused and 
lacerated wound of the nose which was the probable cause of 
the epistaxis. On the left side of the chest, in the fifth inter- 
space and one inch external to the mammary line, there was a 
penetrating wound of the chest, which wound when explored 
with the finger was found to take a direction toward the 
heart and apparently to involve this organ. In the sixth 
costal interspace and one and one-half inches external to the 
wound just described there was a second penetrating stab wound 
of the chest. These wounds were about half an inch in length 
and the tissue surrounding them was emphysematous. Blood 
escaped in large quantities from the pleural cavity through these 
wounds, and over the lower and posterior portion of the chest 
on the left side, the percussion note was flat. There was a third 
stab wound in the left gluteal region. 

Diagnosis and Prognosis . — ^With the pronounced symptoms 
of shock and hemorrhage and the location and direction of the 
wound in the chest, the diagnosis of stab wound of the heart 
was simple. It was also evident that the pleural cavity had 
been involved and that a traumatic emphysema was developing 
rapidly. The great degree of shock and hemorrhage, combined 
with the nature of the wounds, made the prognosis extremely 
grave. The only hope for life lay in the immediate control of 
hemorrhage. 

4 
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Operation.— A.S soon as the nature of the injury was ascer- 
tained, the patient was prepared for operation. He was wrapped 
in hot blankets and heat was applied to the extremities. Ether 
anaesthesia was preceded by a quarter of a grain of morphine. 
When the patient was well under the anaesthetic, the operation 
was started and the administration of ether discontinued. 

An incision through the skin at the outer border of the 
cardiac area and internal to the left mammary line was made, 
extending across the fourth and fifth ribs. From either ex- 
tremity of this incision two other skin incisions were made, 
directed toward the sternum. With costotome, the fourth and 
fifth ribs were severed and the intercostal tissues were readily 
divided with scissors. An osteoplastic flap was thus formed and 
by forcible traction the flap was reflected to the right, a hinge 
being formed near the sternal margin. This gave access to 
the cardiac region, but, inasmuch as the hemorrhage was profuse 
and ample room for quick work was needed, the sixth rib was 
also severed and retracted. The pleural cavity was almost com- 
pletely filled with liquid blood and blood clots, and the heart 
was beating but moderately fast. There were two incised 
wounds in the pericardium, from which blood flowed very freely. 
The infiltration of blood into the pericardial and fatty tissue 
altered considerably the normal appearance of the cardiac area. 
The pericardial sac when opened contained mostly liquid blood. 
The heart was lifted from the sac, and near the apex of the left 
ventricle there was an incised wound, three-fourths of an inch 
long, which bled freely. When the heart was raised the left 
ventricle emptied itself through this opening and the heart stopped 
beating. As quickly as possible a silk suture was placed to 
close the opening. By compression and massage of the heart 
pulsations of the organ were re-established, but the heart beats 
now became considerably accelerated and were perhaps from 
one hundred and forty to one hundred and sixty per minute. 
This made suture of the wound very difficult. Interrupted silk 
sutures were used, care being taken not to include the endocar- 
dium. The heart was supported in the left hand. Mattress re- 
tention sutures were placed to relieve the direct tension on the 
suture line, and the spurting from the partially sutured wound 
was so forcible that it was necessary to use eight sutures to 
effectually close the wound. The heart was ippected and no 
other source of hemorrhage found. The pericardium having 
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been cleansed, the heart was replaced and the pericardial in- 
cision closed with catgut. The ends of two of the heart sutures 
were left long and were brought through the pericardium and 
tied. A small gauze drain was placed in the pericardium and 
dependent drainage of the pleural cavity was established by 
means of a rubber tube. The wound in the chest wall was 
closed with catgut for the subcutaneous structures and silkworm 
gut for the skin. 

While the operation was in progress the patient had received 
hypodermoclysis of saline solution, and this seemed not only to 
increase the volume of the pulse, but also to improve the heart’s 
action. It was noticed that the lungs were not completely col- 
lapsed and that they would expand and contract with the respira- 
tory movements. While suture of the heart was in progress, the 
patient, who had practically received no anaesthetic during the 
operation, stated that he was thirsty, that he wanted a glass of 
water, and then asked for a can of beer. Before closure of the 
pericardium, the patient made efforts at coughing and the lung 
and heart were forcibly pushed into the wound in the chest. 
The operation was performed in sixty-five minutes. When the 
patient was put to bed his pulse was ii8, of fair volume, and 
the respiration was 30 per minute. 

He became very restless and morph, sulph. gr. 1/6 was given. 
An hour after the operation, the pulse was 96 and respiration 24 ; 
two hours later the pulse was imperceptible, respirations 28, 
shallow and short, and rectal temperature roo° F. The respira- 
tions became labored, and the patient died four hours after the 
operation, apparently from shock and hemorrhage. 

At autopsy there was no blood in the pleural cavity or the 
pericardium. When the heart was carefully examined, a second 
and much smaller stab wound of the heart was found which 
had been overlooked at the time of operation. This wound 
opened into the left ventricle and was through the fatty tissues 
near the septum. The wound could not readily be detected, and 
it was all the more remarkable that, inasmuch as the cavity of 
the ventricle had been penetrated, there was no bleeding from 
this wound, indicating that muscular contraction was sufficient to 
prevent leakage. The cause of death was attributed to shock. 

Case II.— The patient, M. L., a white male, twenty-four years 
of age, engaged as a mechanic’s helper, was admitted to the 
City Hospital August 22, 1909* 12.40 a.m., with the histor}'^ 
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of having been stabbed in the chest with a knife about a half- 
hour before entering the institution. 

He was well developed and well nourished, weighing 164 
pounds, and of medium height. The patient had suffered with 
pneumonia and occasionally had attacks of bronchitis, but he 
had mostly been in good health. 

When examined in the emergency room he was slightly under 
the influence of intoxicants. He was conscious, restless, noisy 
and somewhat unruly. The skin was pale, the body was cold 
and in cold perspiration. The pulse was very feeble and irregu- 
lar and the rate 96 per minute. At times the beats were strong 
and then again almost imperceptible. Judging from the charac- 
ter of the pulse, it was evident that the heart was laboring 
under difficulty. 

Examination of the chest showed a stab wound parallel with 
the fifth intercostal space and two and one-fourth inches below 
the nipple, the outer extremity being in the mammary line, and 
the wound extending inward for three-fourths of an inch. The 
wound was clean-cut and no other injury was noticed. There 
was profuse hemorrhage from the wound and his clothing was 
saturated with blood. The chest was carefully cleansed, and 
the wound was examined with the finger. The wound took a 
direction inward and downward, and the finger, entering the 
pericardium, detected a wound in the heart. When the finger 
was removed from the wound, there was a gush of blood which 
showed that active communication existed between the pericar- 
dium and the external surface. There was but little escape of air 
from the wound and a pneumothorax djd not seem to exist. The 
respirations, 24 per minute, were shallow but regular. After the 
escape of blood from the pericardium the character of the pulse 
improved markedly. The diagnosis of stab wound of the heart was 
made and arrangements were made for immediate operation. 

Operation . — General ether anesthesia preceded by morphine 
and atropine was administered. When the patient was thoroughly 
anesthetized, an incision was made between the fifth and sixth 
ribs extending from the stab wound to the left sternal border. 

A second incision was made upward from the outer end of this 
wound, sufficiently long to include the fifth and fourth ribs. The 
finger as a guide was introduced into the stab wound, and the 
tissues in the fifth intercostal space divided toward the sternum. 
The pericardial and pleural attachments were separated with tlie 
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finger from the ribs, and with the costotome the fifth and fourth 
ribs were easily divided. The third incision was directed inward 
along the third interspace, thus making a quadrangular, osteo- 
plastic flap with the hinge at the left sternal margin. There 
was no bleeding from the intercostal vessels and the internal 
mammary artery was not injured. The opening was sufbciently 
large for cardiac manipulation and the pleura was but slightly 
injured. 

The incision in the pericardium was about two inches long 
and was enlarged upward and downward. The pericardial sac 
was freed from blood and blood clots, and the heart lifted 
forward for inspection. A wound one and three-fourths inch 
in length was found extending obliquely across the left ventricle, 
the lower end being about one inch from the apex. Blood 
escaped very freely from the left ventricle, but the bleeding was 
controlled by placing the finger in the wound. Small tenaculum 
forceps were inserted at the lower end of the wound and the 
heart was thus gently suspended. Its own weight produced 
sufficient traction to cause the edges of the wound to coapt and 
to control hemorrhage sufficiently for the placing of the sutures. 
Three, deep, interrupted sutures extending to the endocardium 
were placed and hemorrhage now only took place in spurts. 
Seven intermediate sutures were necessary to completely control 
the hemorrhage. The line of sutures was reinforced by two 
mattress stay sutures, the ends of which were left long. The 
heart was carefully examined for further injury, and none found. 
During the entire procedure, the heart’s action was regular, and 
no undue manipulation was made. The pericardial sac was 
carefully cleansed, and the incision sutured with continuous cat- 
gut suture, leaving a small opening through which a gutta 
percha drain was placed. The long ends of the stay sutures 
were brought through the pericardium and were tied over it, 
hoping in this way to strengtlien the wound in the heart. Fine 
chromicized catgut was the suture material used. 

In the chest cavity old pleural adhesions were found, which 
not only prevented the lung from collapsing, but also made 
it difficult for the blood to enter the pleural cavity. Drainage 
of the cavity was, therefore, not indicated. The osteoplastic flap 
was put in position, and the bones approximated. The pleum 
and muscular structures were sutured with catgut and the skin 
with interrupted silkworm gut sutures. A small gutta percha 
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drain ^ was placed in the stab wound. The anesthetic was discon- 
tinued when the operation was started and was therefore re- 
duced to the minimum amount. The operation was performed 
in forty-five minutes. When he was placed in bed, his pulse 
was weak but regular. His record was, pulse 132, respiration 
22, rectal temperature 99.8 degrees F. 

Postoperative Course . — On the day following the operation 
the temperature rose to 102.4 degrees F., respirations 42, and 
pulse rate 120. He was restless and small doses of morphine 
were given to quiet him. He explained that at the time of 
admission to the hospital he had a slight cough, and it became 
evident that a bronchopneumonia had developed in the left lung. 
The symptoms of pneumonia were present during the first week, 
but the patient complained of little distress. The drain in the 
wound had been removed on the second day, the wound itself 
practically healing by. first intention. After the first week the 
patient felt well and comfortable. After the second week he 
was practically well, but was not allowed to leave the bed until 
the end of the third week. His temperature, pulse and respira- 
tion were normal. 

Frequent auscultations of the cardiac area were made, but the 
heart sounds were always normal. There was also no evidence 
of, pericarditis. Sphygmograms were made and in each case 
the. tracings were normal. An examination of the skiagraph of 
the chest shows perfect apposition and union of the severed ribs. 

The patient suffers no inconvenience or distress as a result 
of the operation. .He has since been hunting and fishing, and in 
a recent communication- states that he is strong and in good 
health (Fig. i). 

From a study of these cases and a review of the literature 
on the subject of surgery of tlie heart, one must be convinced 
that injuries to the heart can no longer be considered as 
invariably fatal, but that the heart may be manipulated and 
treated surgically just as any other organ of the body. In 
the treatment of these injuries it is well to bear in mind cer- 
tain observations that have been made in regard to the nature 
of the wotmds, the process of repair, the method of surgical 
attack, and the complications tliat may arise. _ 

The principal injuries to which the heart has been subjected 
are those which resulted in puncture wounds, stab or mcise 









Osteoplastic flap made by modification of Spangaro’s Pericar- 

giving complete access to the heart for operations on the ventricles, 
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wounds, guiisliot wounds, or lacerated and contused wounds. 
Small wounds of the heart may prove fatal, but many heal 
without complication. Sudden death may result by injuries 
which involve the bundle of His, but the heart may without 
serious consequences be subjected to a greater degree of 
injury and manipulation than is usually supposed. 

The great danger in injuries of tlie heart lies in the re- 
sulting hemorrhage which usually proves fatal. If the myo- 
cardium alone is involved, the bleeding may be profuse, but 
it is usually greater when tlie cavities of the heart have been 
invaded. Wounds of the auricles bleed more profusely than 
those of tlie ventricles, the tendency of the muscular con- 
tractures of the ventricles being to close the opening and thus 
to limit the hemorrhage. With certain incised wounds of 
the ventricles, where the cavities were penetrated, blood 
spurted from the wound only near the termination of the 
systolic contraction. The amount of hemorrhage depends 
upon the blood pressure, the size of the wound and the 
contractile force of the heart-muscle. 

Small wounds of the heart, even if they involve the 
ventricles, may heal spontaneously. Healing of heart-wounds 
takes place by cicatrization and the better the approximation 
the stronger the wound. Investigators have demonstrated that 
when the wound is properly approximated a true myocardial 
regeneration takes place. In wounds that are weak or in 
wounds incompletely healed, aneurism of the heart and rup- 
ture are apt to occur, and it is therefore safer and better 
surgery to suture all serious wounds of the heart than to 


trust to spontaneous closure. 

In wounds of the heart the pericardium often plays an 
interesting and important part. If the rent in the pericardium 
is large, the sac may distend but moderately with blood 
and blood clots, hemorrhage taking place either externa y 
or into the pleural cavity. When the flow from the peri- 
cardial sac is impeded, the sac will become distended and 
hemopericardium results. Then the intrapencar la ^ 

increases and heart tamponade results. e e ec o 
tension is felt first on the auricles, whose function 1 
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impaired that the ventricles receive an insufficient supply of 
blood for the needs of the system. The heart’s action be- 
comes irregular, labored and weak, and may cease entirely. 
The effect of heart tamponade can easily be detected by the 
pulse. When, after short duration, the blood or clot in the 
pericardial sac is removed the activity and rhythm of the 
heart is usually restored. 

The symptoms of a wound in the heart are usually those 
of hemorrhage and shock. The patients are, as a rule, not 
conscious of the wound in the heart and suffer more from 
the effects of the injury. They are ansemic, restless, and 
anxious, and the body is cold and clammy. If they have 
lost much blood, they may be semiconscious and usually com- 
plain of thirst. The pupils may be widely dilated. The 
pulse may be weak, irregular or imperceptible. If heart tam- 
ponade is present, the volume, quality and rhythm will vary 
from time to time, giving one the impression that the heart 
is laboring under great difficulty. The respiration may at 
first be but little altered, but when the lung has been in- 
jured there is usually bloody expectoration. In stab wounds 
the diagnosis may frequently be made from the location of 
the wound and the character of the symptoms. However, 
in gxmshot wounds the diagnosis may be more difficult. When 
the pleural cavity has been penetrated a pneumothorax results 
and the air will be forced through the wound. Emphysema 
of the chest wall may restdt, and sometimes a portion of the 
lung itself escapes through the opening in the chest. When 
the pericardial sac is but partly filled with blood, a splashing 
sound may sometimes be detected. The presence of blood 
in the pleural cavity may be detected by the usual signs of 
fluid in the chest. The diagnosis is confirmed by exploration 
of the wound with the sterilized finger or by exploratory 
pericardiotomy. The size of the external wound may be no 
index of the nature of the wound in the heart. 

All wounds of the heart should be considered as serious, 
and death is due usually to shock and hemorrhage. When t e 
peritoneal cavity has been invaded, and there is injury to 
abdominal viscera, the prognosis is extremely grave. In a 
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list of one hundred and sixty tabulated cases, Peck records 
a total of one hundred and two deaths and fifty-eight re- 
coveries, a mortality of 63.7 per cent. It is to be hoped that 
with improved methods of technic and a more thorough un- 
derstanding and appreciation of the nature of wounds of the 
heart the mortality rate may be materially reduced. 

In the treatment of wounds of the heart we should care- 
fully consider the patient’s immediate condition (shock and 
the effect of hemorrhage), the nature of the operation, the 
sources of infection, and the remote results. Great stress 
should be placed on the treatment of shock, which in these 
injuries is usually accompanied by great hemorrhage. The 
patient should be wrapped in hot blankets, and if restless he 
should be given sedatives (morphin) in small doses, repeated 
if necessary. The nature and extent of the injury should be 
definitely ascertained by exploration of the wound with the 
finger. The sense of touch is essential in determining the 
location and extent of the injury, and the finger serves a 
better purpose than surgical instruments. In suspected injuries 
to the heart, it is safer and better to perform exploratory 
pericardiotomy than to run the risk of a fatal cardiac hemor- 
rhage. It should be remembered that strict asepsis is essen- 
tial in the treatment of these wounds, and frequently the 
fate of the individual is sealed by the one who first examines 
the case. The location of the wound in the heart (auricular 
or ventricular) should, if possible, be determined so that a 
definite plan of operation may be decided upon. If heart 
tamponade exists, the condition should be relieved at once, 
either by following up the wound into the pericardial sac 
with the finger and letting out the blood, or by pericardiotomy. 
With the exploring finger the border of the heart should 
be located and definite information as to pneumothorax should 
be ascertained. Direct exposure of the wound in the heart 
is of great value, and the opening in the chest should expose 
the heart sufficiently to permit of satisfactory manipulation if 
necessa^)^ If the wound is mediastinal and the pleural cavity 
has not been involved, we should be careful to avoid these 
cavities in opening the chest. The tissues should be carefully 
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pushed from beneath the sternum and ribs with the finger, 
which should serve as a guide in outlining , the flap. If the 
pleural cavity has been penetrated, less care is demanded in- 
asmuch as a pneumothorax already exists. The nature and 
position of the wound thus often determines the location 
and character of the opening to be made in the chest. The 
pericardial opening should usually be enlarged to permit of 
easy manipulation and inspection of the heart. Stimulants 
and intravenous or subcutaneous injections of saline solution 
should not be given, as a rule, until methods of arresting 
hemorrhage are made possible. They are of special value 
when the loss of blood has been great. Time is an important 
factor in these cases and the operation should be done as 
promptly and quickly as possible. 

In most cases the operation is complicated by pneumo- 
thorax and the respiratory function is greatly impaired. When 
the patient is unconscious the operation may be performed 
without an anaesthetic. If a general anaesthetic is to be used, 
ether will be found safer than chloroform, and usually but 
little anesthesia should be used after the chest has been 
opened. Local anesthesia is unsatisfactory and may be dis- 
pensed with. By the administration of morphine and atropine 
a few minutes before the anesthetic is started, the amount of 
ether is materially reduced and the danger of post-anesthetic 
pulmonary complication is lessened. 

The cases are at times so desperate that while under ob- 
servation or at operation the heart stops beating. When the 
heart has been arrested for a very short period and other 
signs of life have apparently disappeared, the heart has been 
encouraged to resume its contractions by gentle compression 
and massage of the organ. It seems also that the blood 
supply to the orgatl itself, as indicated by blood pressure, and 
the quality of the blood, are of great importance in maintain- 
ing and controlling the heart’s action. Therefore, artificial 
respiration should always be combined with heart massage 
and efforts be made to raise the blood pressure. 

At operation it occasionally happens when the heart is 
quickly lifted or manipulated that pulsation suddenly ceases. 
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This happened in Case I and seemed to indicate that reflex 
action was an important factor concerned with the heart’s 
action. By gentle compression, however, the heart was en- 
couraged to resume its pulsations. However, in many cases, 
the heart’s action appears to be independent of the general 
nervous control and the heart seems to have the power and 
stimulus within itself to produce rhythmic contractions. In 
the treatment of these cases we should, therefore, not forget 
the value of heart massage as an aid in resuscitation. 

The wound in the heart having been located, the method 
of approach through the chest wall must be determined, 
and for this purpose a variety of flaps have been used. A 
wound in the heart has been sutured through a wide inter- 
costal space, but usually this is not possible. The flaps that 
have been mostly used open to the right or to the left, and 
are either entirely on the left side of the chest or extend 
across the sternum. The object should be to so construct 
the flap that easy access to the wound in the heart may be 
had with the least damage to the chest wall and the pleural 
cavities. The flap should be made with the finger in the 
wound as a guide, and this is especially necessary if the 
pleural cavities have not been invaded. 

When the wounds involve the left pleural cavity, Span- 
garo’s intercostal incision, with extension upward or down- 
ward along the margin of the sternum as seems necessary, 
is the one of choice (Fig. 2). This incision is made in the 
fifth or fourth left intercostal space. By retraction of the 
ribs a view of the pericardium and pleural cavity may be 
had. If further space is desired after double ligation of the 
internal mammary artery, the incision may be extended up- 
ward or downward and the cartilages divided with costotome 
near their sternal attachments. The pericardium may be 
easily incised and wounds of the right and left ventricles 
can readily be repaired. If still more space is desired for 
the suture of wounds of the auricles or vessels at the base 
of the heart, the sternum may be divided, best with costotome, 
after separation of the underlying tissues, and forcibly turned 
to the right, making a hinge along the right costal attachment. 
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Care must be taken not to- enter the right pleural cavity, or 
else a fatal double pneumothorax may result. 

If a mediastinal wound is present and neither pleural 
cavity has been invaded, a flap involving the sternum with 
hinge along the right costal attachment is preferred (Fig. 3). 
This flap is of seiwice in operations at the base of the heart. 
The underlying structures must be carefully separated from 
the under-surface of the sternum and ribs, so that the pleurae 
may not be injured. 

A flap with hinge internal involving cartilages and ribs as 
used in Case II (Fig. i), is of service in those cases in which 
there has been a pre-existing pleurisy and in which the lung is 
bound by adhesions. These adhesions prevent collapse of the 
lung in pneumothorax and should not be disturbed. This flap 
gives ample room for manipulation of the heart, but if more 
space is desired, the incision may be extended across the 
sternum with hinge at the right costal attachment. 

In persons with narrow and long chests, the flaps may be 
somewhat atypical and in certain of these cases the heart is 
more centrally located. In these cases it may, therefore, be 
necessary to use flaps involving the sternum. 

The hemorrhage from the wound in the heart is tem- 
porarily best controlled by placing the finger in the wound. 
In incised wounds if tenaculum forceps or traction suture 
be placed at one end of the wound and the heart be per- 
mitted to pulsate while thus suspended, the traction and 
muscular contractions tend to close the wound and limit the 
hemorrhage. It has been found that by this suspension it 
is easier to suture the heart wounds than if the heart weie 
held in the hand. Interrupted silk or catgut sutures may be 
used. The sutures should be deeply placed, but not to in- 
clude the endocardium. In large wounds there seems to be 
an advantage in fastening the pericardium over the wound, 
as this by adhesion strengthens the wound and may tend to 
prevent aneurism or rupture. Before closure of the pericardia 
sac, a careful search for multiple injuries should be made. 

Inasmuch as many cases in which the heart has been 
sutured die from infection of the pericardium or pleural 
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cavity, the matter of drainage has received special considera- 
tion. That this infection may be unavoidable and introduced 
at the time of injury, there can be no doubt. It seems to 
be a wise plan to consider penetrating wounds as infected 
wounds and to promote drainage in these cases. Drains that 
do not drain are harmful, and often a gauze drain serves 
merely as a plug to enclose infection. Drainage can only 
well be accomplished when the external wound is kept open 
so that infectious material may be discharged through it. 
There must be an avenue of least resistance for the discharge 
of infection. If drainage is to be instituted, the external 
wound should be kept open. Rubber tissue as a drain will 
permit the discharge of infectious material and will not plug 
the opening. In my own experience, I have found it best to 
drain the dependent portion of the pleural cavity when in- 
fection was anticipated. The pleural cavity, especially if the 
lung is partially collapsed, does not well resist infection and 
tlierefore early drainage is desirable. It seems advisable not 
to completely close the pericardial sac, so that accumulations 
of fluid or infections may be discharged and not collected in the 
sac, It is a wise plan not to close the traumatic wound, but to 
leave it open for drainage. After all, the manner of drainage 
is governed largely by the results of personal experience. 

In closing the wound catgut will be found best for the 
pericardium and muscular structures. It is safer not to close 
the skin wound too tightly, but to approximate the edges with 
interrupted sutures, leaving ample opportunity for drainage. 

The chief postoperative complications are those associated 
with shock and hemorrhage, pneumothorax, pneumonia, and 
infection of the pericardium and pleura. Secondary hemor- 
rhage occasionally takes place and may prove fatal. Embolism 
also occurs, but not as frequently as may be supposed. 

If the loss of blood has been great and the hemorrhage 
has been controlled, the extremities should be bandaged to 
confine the circulation. Saline solution, intravenously, by 
hypodermoclysis, or proctoclysis should be given, or better, 
if possible, direct transfusion of blood. One should guard 
against anaemia of the brain, the effects of a lowered blood 
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pressure, and an over-distended heart. Ditfusable heart 
stimulants are indicated, and the restlessness should be con- 
trolled by small doses of morphin. The urinary and intestinal 
tracts should also receive careful attention. 

CONCLUSIONS. ' 

The heart may be manipulated without serious injury to the 
organ and is amenable to surgical interference and procedure. 

Hemopericardium with heart tamponade is a serious com- 
plication and demands prompt drainage of the pericardial sac. 

In suspected injuries to the heart, the wound in the chest 
should be carefully explored so that the extent of the injury 
may be determined, and in cases of doubt, exploratory peri- 
cardiotomy is indicated. 

Small wounds of the heart may heal spontaneously, but 
in all cases where hemorrhage from the heart exists, tlie 
woimd should be promptly sutured. 

In operations upon the heart when pulsations suddenly 
cease, massage of the heart and artificial respiration should 
be tried as aids in resuscitation. 

With a minimum amount of anaesthetic the healthy lung 
is capable of performing its function, though to a less extent, 
even when the pleural cavity is exposed. 

Time is an important factor in injuries to the heart, and 
an early diagnosis should always be made. The immediate 
treatment should be directed to the control of hemorrhage 
and shock. The chief remote complications result from in- 
fections of the pericardium and pleura. 

In treating injuries to the heart, the surgeon should have 
in mind a definite plan of attack, and the kind of a flap to be 
used in approaching the heart should be determined by the 
nature of the wound in the chest. 
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ABNORMAL POSITION OF THE DUODENUM.* 


BY GEORGE E. ARMSTRONG, M.D., 

OF MONTHEAL, 

Professor of Surgery.and.Clinical Surgery in McGill University. I 

The duodenum is singularly constant in its relations, 
course, and length. Any exceptions are exceedingly rare and 
worthy of note. The anomaly that I wish to report was found 
in the person of a patient who was being operated upon for 
gastric ulcer. 

The duodenum ran to the right and then turned down- 
wards external to the hepatic flexure, ascending colon, and 
caecum, and, merging into the jejunum, passed from without 
inwards below the c^cum into the small intestine area. The 
duodenum was completely surrounded by peritoneum. It had 
a long mesentery throughout, and could easily be held two 
or three inches in front of the abdominal wall. The head 
of the pancreas, closely applied to the duodenum, was visible 
and palpable between the layers of the duodenal mesentery, 
and readily followed the duodenum when the latter was 
brought outside the body. 

Instead, therefore, of passing across the second lumbar 
vertebra and behind the transverse colon and superior mesen- 
teric artery, it retained an early embryological position. 
There was, of course, no ligament of Treitz and no fossa 
duodenojejunalis. The condition is clearly one of arrested 
development. The caecum in this case did not mount upwards 
to the lower hypochondrium, and did not pass in front of the 
loop of the duodenum. The caecum did not descend to its 
usual final resting place in the right iliac fossa. It was liigh, 
completely surrounded b)'" peritoneum, and very movable and 
could be brought out through tlie epigastric incision and 
held eight inches in front of the body. 

*Read before the American Surgical Association, May 3, 1910. 
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The patient, a lady fifty years of age, had suffered from 
indigestion for about eighteen months. Her symptoms con- 
sisted of pain that appeared three or four hours after eating. 
The mid-day and evening meals were generally vomited. She 
had lost thirty pounds in four months. She had never vomited 
long retained food nor blood. The stomach was considerably 
dilated, and the diagnosis was dilatation due to benign pyloric 
obstruction. 

There was no ulcer about the duodenum or stomach antrum. 
One ulcer was visible and palpable on the anterior wall of the 
stomach midway between the lesser and greater curvature, over 
the lower part of the fundus. A crater-like ulcer on the pos- 
terior wall of the stomach was adherent to the transverse colon. 
The colon and stomach were separated. The bared surface of 
the colon was infolded. The stomach ulcer, was excised and 
the wound closed. The ulcer on the anterior wall was also 
excised and the wound closed. 

Recovery was uneventful. The patient has regained health 
and is now very well. 

The normal changes in the position of the duodenum are 
very clearly described by Mr. Treves (now Sir Frederic 
Treves), in a paper which he published in the British Medical 
Journal, on August 28, 1885. " In its primitive condition the 
alimentary canal appears as a simple vertical tube, running 
down in the middle line, and connected to the spine by a 
simple vertical fold of peritoneum. In a little while, the upper 
part of the tube enlarges and becomes bulbous, and the 
rudimentary stomach is produced. The lower part of the 
tube retains its primitive connection with the spine, and retain- 
ing also very nearly its original vertical direction, becomes 
the descending colon and rectum, including a part also of the 
transverse colon. In fact, it persists as all that segment of 
the large intestine that is supplied by the inferior mesenteric 
artery. The intermediate part of the primary tube increases 
rapidly, and soon forms a large loop, which projects out of 
the still shallow abdominal cavity, and from which the in- 
testine from the pylorus to about the middle of the transverse 
colon is ultimately developed. There is at first nothing to 
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indicate the separation .of the large intestine from the small, 
but soon a bulging takes place at a point just behind the apex 
or middle of the loop, and this, in process of time, develops 
into the caecum and its appendix. This large loop has a com- 
mon mesentery, continued from the original vertical mesial 
fold of serous membrane that connected the primary intestinal 
tube with the spine. The loop has a narrow neck, formed 
above by the duodenum and below by that part of the large in- 
testine that subsequently becomes the right extremity of the 
transverse colon. Between these two segments of gut, at the 
neck of the loop, the superior mesenteric artery runs to supply 
the bowel. As it runs in the mesentery, it gives off branches 
from its right or upper side to supply the small intestine, while 
from its left border arise the vessels for the caecum and 
ascending colon. The intestine in the loop grows rapidly, and 
the mesentery increases in a corresponding ratio. That part 
of the membrane, however, that lies at the neck of the loop 
does not grow at the same rate. Thus it is, as Professor 
Flower has well pointed out, that the duodenum and the right 
end of the transverse colon never lose their primitive relation, 
in spite of the many subsequent changes that take place in 
the position and growth of the viscera. They continue to limit 
and bound the neck of the mesentery, and, as growth proceeds, 
this neck or root becomes proportionally narrower, while 
through it still runs the trunk of the superior mesenteric 
artery. In time, the great loop is withdrawn into the ab- 
domen, and becomes twisted upon itself in a remarkable but 
definite manner. This twisting is due, in the main, to unequal 
growth in the two sections of the loop; for, while the small 
intestine has been increasing in length with great rapidity, the 
colon has comparatively grown but little. Just before the 
twist takes place, the caecum will probably be lying about the 
umbilicus, and will be placed, together with the rest of the 
large intestine, wholly to the left of the middle line. 

“ When the change in position occurs, the caecum mounts 
up towards the right hypochondrium; it passes in front of 
the loop of the duodenum, and ultimately descends to its 
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final resting place in the right iliac fossa. As a result of the 
twisting, the small intestines are turned towards the left side; 
what was originally the right side of the mesentery becomes 
the left side; and the vessels to the small intestine are seen 
to come off from the right border of the superior mesenteric 
artery, instead of from the right. The mesentery has been 
rotated, in fact, half a circle. At the narrow neck of the great 
loop the changes are less conspicuous. The right end of the 
transverse colon has passed in front of the duodenum; but 
they still form tlie boundaries of the narrow neck of the 
mesentery, and between them still passes the superior mesen- 
teric artery. As development proceeds, the bowel grows some- 
what out of proportion to the peritoneum about it, and this 
disproportionate growth is well marked in the two segments 
of bowel that form the neck of the great intestinal loop. As 
they grow, they become too large for these serous coverings, 
they to a great extent grow out of them, and thus it happens 
that the duodenum and transverse colon are brought nearer 
and nearer together, until at last their relations are very in- 
timate, although their mutual positions have become modified. 
The development of the duodenum itself may now be con- 
sidered. This part of the gut forms a loop of its own; a 
loop that starts from the pylorus, and ends where the gut 
becomes fixed by the musculus suspensorius. Its termination, 
therefore, is at the neck of the great general intestinal loop 
and close to the trunk of the superior mesenteric artery. The 
duodenum, which is at first comparatively of large size, has 
its own mesoduodenum, which is attached vertically to the 
middle line, being a part of the original mesial mesentery. 
When the pylorus moves to the right, the loop of the duo- 
denum moves wth it, so that tlie left layer of the meso- 
duodenum becomes anterior and the right layer postenor. 
When the twist takes place in the intestinal loop the duo- 
denum has no share in it. The general position of the loop 
remains unchanged. The end of the duodenum is draggc 
across the middle line from the right side to the left, Ae 
superior mesenteric artery passes over it instead of by its side. 
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the dragging produced by the upward movement of the colon 
causes the terminal part of the duodenum to become vertical, 
and a sharp twist is formed in the gut where the duodenum 
and jejunum meet. The mesoduodenum and the mesentery 
are no longer continuous in the same plane. In time, the 
duodenum loses its mesenteric fold, partly because it grows 
out of proportion to the peritoneum and partly because devel- 
oping viscera in the neighborhood draw the serous covering 
from it, and ultimately it actually acquires a large non- 
peritoneal surface.” 



END-TO-END INTESTINAL ANASTOMOSIS BY THE 
INVAGINATION METHOD * 


BY CHARLES L. GIBSON, M.D. 

OF NEW YORK, 

Surgeon, St. Luke’s Hospital. 


Attempts to obtain end-to-end reunion of a severed in- 
testine by invaginating one end into the other have been de- 
scribed since the earliest history of intestinal suture. Begin- 
ning with Jobert and Ramdohr all kinds of modifications 
have been practised; but it is fair to say that to-day intes- 
tinal reunion based on such a procedure does not occupy a 
definite place in the technic of intestinal surgery. The method 
which I venture to present has no pretension of competing 
with conventional methods ; but it is believed that it is useful in 
certain difficult cases of remiion of the large intestine where 
other methods would ordinarily be impracticable or pre- 
destined to failure. 

I first had occasion to employ it in a crude form in 1904J 
the report is briefly as follows: 


Case I. — Nellie W., 33, colored; operated on in St. Lukes 
Hospital December 19 for double pyosalpinx. The operation 
presented unusual difficulties, and at its termination it was 
seen that about six inches of the upper part of the rectum 
had been completely denuded of its peritoneum and its vitality 
obviously jeopardized. Ordinary resection being judged im- 
practicable, the gut was divided at the lower end of the de- 
nudation. A long pedicle clamp was then passed through the 
anus and made to grasp the upper segment and pull it throug 
the lower end down as far as it would go — ^nearly to the anus, 
where it was maintained by fixing the clamp in position. Two 
or three sutures were introduced at the point of contact o 
the two segments to ease the tension on the clamp. At tha 

♦Read before the American Surgical Association, May 4, ipio- 
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time the idea that one could deliberately make a satisfactory 
suture which could be depended- on alone did not occur to me. 

To my astonishment the patient made an uninterrupted re- 
covery, The clamp was removed in two days; fseces were 
passed normally per anuin; there never was any leakage, as 
we could easily convince ourselves, the wound having been only 
partially closed as a precautionary measure. 

In June, 1909, in the course of a panhysterectomy for 
fibroid uterus and a complex intraligamentous cyst, in order 
to make a clean enucleation I had to do deliberately what I 
had done inadvertently before — denude the rectum to a 
dangerous extent. This time I determined to make a careful 
and systematic reunion according to the technic to be de- 
scribed later. 

Case II. — Mrs. O., 26; operation in St. Lulce’s Hospital, 
June 10, 1909. 

The denuded rectum was divided as described in Case I. 
About five inches of the denuded upper end were passed down 
into the cavity of the lower end, and approximation of the 
two portions at the neck was performed by some interrupted 
silk sutures completed by a superimposed continuous suture. 
The vagina was left open and gauze packing was placed in 
the cul-de-sac. 

The patient made a good recovery; the suture was, how- 
ever, not perfectly tight as for a few days there was some fecal 
soiling of the packing. Discharged July ii, well healed and 
having natural movements. Remains under observation and 
continues in excellent condition, particularly as regards the 
bowels, an obstinate constipation existing before operation having 
disappeared. 

Encouraged by these results I decided on this procedure 
as the method of choice in two resections of the rectosigmoid 
junction for carcinoma. 

Case III.— Mrs. J., 53. Operation in St. Luke’s Hospital, 
June 15, 1909. Extensive involvement of the sigmoid and a 
loop of small intestine by contact. Resection of sigmoid and 
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twelve inches of the ileum. Reunion of the colon as described 
in Case 11. Patient succumbed three days later. Post-mortem 
examination of the wound showed no peritonitis or suspicion 
of fecal extravasation. 

Case IV. — ^Mrs. R., 49. Operation at St. Luke’s Hospital, 
December 10, 1909, for intestinal obstruction of twelve days’ 
standing. Median laparotomy disclosed a small annular carci- 
noma at rectosigmoid junction. Cscal anus established by a 
small incision in the right linea semilunaris. Twelve days 
later resection of the carcinoma, end-to-end anastomosis by 
invagination. Successful result, but some infection of the ab- 
dominal wall by a minute leakage which persisted only twenty- 
four hours. The caecal fistula closed spontaneously within a 
few days. Remains under observation, is in good health, and 
bowels move regularly. 

During the summer of 1909 Dr. H. K. Kellogg conducted 
some experiments for me on dogs, which gave us also the 
opportunity to investigate the possibility of using this anas- 
tomosis in the small intestine, and it was found to work well; 
but its usefulness is perhaps more evident in the large intes- 
tine, where end-to-end union is so apt to be imperfect even in 
the hands of the most competent. I believe that if lateral 
anastomosis is impossible after resection of the colon, the 
method here described will be found the next best. It has also 
an undoubted' superiority over lateral anastomosis in ats 
simplicity and requires much less time for its performance. 

Technic . — ^The technic here described is based on the 
knowledge accumulated in the cases just described and the 
animal experiments performed in the Loomis Laboratory of 
the Cornell Medical College. 

Usual preparation and incision of the abdominal wall at 
the most suitable point. Temporary occlusion of the gut 
by clamps. 

The upper cut edge of the gut is seized with two Koc er 
clamps and introduced by tliese into the lumen of the lower 
end and maintained there by an assistant. The extent to 
which it is feasible to accomplish this invagination will vary, 
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depending on the laxity of the mesentery. If the latter is 
very short, it -may be elongated somewhat by a generous in- 
cision of its outer layer. As a general rule I should wish 
to carry die cut end of the upper segment so far down as 
possible, hoping more efficiently to direct the fecal current 
away from the suture line. The gut is rotated about a 
quarter circle so that tlie non-peritoneal covered surfaces 
do not entirely approximate in the circumference. Eight 
to twelve interrupted silk sutures are introduced thus. A 
Lembert suture is begun on the lower segment, the needle 
issuing just short of the cut edge; on the upper segment 
the needle is introduced just above the line where the cut edge 
of the lower segment lies against the intact wall of the upper. 
When the knot is tied the free cut edge has been turned 
inward and only the peritoneal surfaces are in contact. 
A continuous running suture is applied over this area, fur- 
ther invaginating the first ones, the Kocher clamps being 
previously withdrawn. 

In the after treatment the bowels are not moved for three 
days and only a low residue diet is given. 

Finally, I desire to call attention to the specimen of the 
resection of the small intestine in a dog. There is no nar- 
rowing of the canal, and this fact dismisses any theoretical 
arguments that might be raised. In the large intestine such 
a degree of stenosis, if any, is insignificant. 

Since this paper was written, the procedure has been 
employed in two cases of gangrenous femoral hernia. One 
recovered fully, but the other died, peritonitis developing on 
the fifth day. 



TRANSACTIONS 

OF THE 

AMERICAN SURGICAL ASSOCIATION. 

Meeting held in Washington, D. C., May 3, 4 and 5, 1910. 

OPERATIVE TREATMENT OF TUMORS OF THE 
HYPOPHYSIS. 

Dr, a. E. Halstead, of Chicago, III., said that a survey of 
the literature on the operative treatment of tumors of the hypoph- 
ysis discloses the fact that many of the procedures proposed 
are based not on clinical experience, but on observations made in 
the post-mortem room; therefore, the merits of these methods 
are still unproved. Halstead proposes what he terms the oro- 
nasal route, which he employed successfully in one case. It is a 
modification of the infranasal method of approach, but is without 
the trauma and disfiguration which must follow the Koenig 
operation. 

He presented a man, showing the extremely good result 
obtained by this metlaod of procedure. He also reported a fatal 
case. 

OPERATIONS ON THE HYPOPHYSIS. 

Prof, von Eiselsberg, of Vienna, read a paper on Operations 
on the Hypophysis, for which see page i. 

Dr. Samuel J. Mixter, of Boston, followed with critical 
remarks and the report of a case, for which see page 15* ' _ 

Dr. Harvey Cushing, of Baltimore, said that the various 
means of approach to the hypophysis do not make so much 
difference as does the matter of dealing with the structure when 
it is brought into view. The growth often becomes malignant, 
as is true of long-standing trouble with the thyroid, and it is 
conceivable that it cannot be entirely removed. In fatal cases it 
has often been found that only a mere fragment of the growth 
has been taken away. The operation in the first place has for 
its object the relief of pressure; these symptoms can be com- 
bated by the mere removal of the lower part of the sella turcica 
and the splitting of the capsule of the gland. Whether many 0 
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these adenomas are merely hypertrophies of the gland comparable 
to various diseased changes in the thyroid we do not know, but 
if so partial removal is indicated. 

Dr. a. B. Kanaval, of Chicago, remarked, concerning the 
technical procedure in Dr. Halstead’s cases, in the first one par- 
ticularly, that the view could not have been better. The opera- 
tion was very quickly done, the anterior wall of the sphenoidal 
sinus quickly removed, and the bulging sella turcica opened, and 
a tumor protruding into the sinus was removed without difficulty. 
In the second case the sella turcica did not bulge into the sinus, 
it was seen with more difficulty, and was arrived at by anatomical 
deductions. In both cases there was considerable hemorrhage 
and he would suggest the elevation of the head during the opera- 
tion. In the majority of cases it will only be necessary within 
the nose to remove the vomer and the anterior portion of the 
sphenoid in order to reach the sella turcica. 

Dr. Dean Lewis, of Chicago, said that the tissue removed 
from the first case contained no elements which are ordinarily 
found in the anterior lobe or the pars intermedia. The tumor 
was composed of stratified epithelium with a papillary arrange- 
ment. The lower cells rest upon the stroma of the papillae and 
are cylindrical, while the cells of the succeeding layers differ in 
shape; the difference apparently being due to variations in pres- 
sure. As the cells of the anterior lobe and the pars intermedia 
are not reproduced in this growth, we must assume that the 
tumor has probably developed from an epithelial inclusion, which 
has not gone on to complete differentiation. The growth corre- 
sponds histologically to a group of tumors which occur about 
the infundibulum and extend down to the sella and up to the 
third ventricle. 

The tissue removed from the second case came from the 
anterior lobe. In some sections the cell columns are cut parallel, 
long rows of cells resting between rather thick connective-tissue 
trabecute. In other fields the cell columns are larger than 
normal ; the connective tissue between the different columns hav- 
ing broken down, thus permitting of fusion. In still other 
fields the fusion has become so marked that large groups of cells 
are found, hyperplasia apparently having ended in adenoma 
formation. Karyokinetic figures may be seen in a number of 
different fields. 

It is important to recognize the complex structure of the 
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hypophysis in making the anatomic diagnosis of tumors of this 
gland, and to remember that the cells of the anterior lobe, when 
growing rapidly, tend to reproduce the structure of a sarcoma. 
Stains which differentiate granules should therefore be used in 
the study of all growths apparently originating in the hypophysis, 

BENIGN BONE CYSTS, OSTITIS FIBROSA, GIANT-CELL SAR- 
COMA, AND BONE ANEURISM OF THE LONG PIPE 
BONES. A CLINICAL AND PATHOLOGICAL STUDY WITH 
THE CONCLUSION THAT CONSERVATIVE TREATMENT 
IS JUSTIFIABLE. 

Dr. Joseph C. Bloodgood, of Baltimore, read this paper. 

Dr. Rudolph Matas, of New Orleans, related the history of 
a case in which after removal of a giant-cell sarcoma from the 
humerus there was such a large cavity that he used about an 
ounce and a half of Mosetig cement to fill it, and the patient 
later developed extreme symptoms of iodoform poisoning, as was 
but natural from the large amount of the cement used. In ten 
days, however, he recovered from its effects and the arm healed 
with a perfect contour of the bone. Beck’s paste promises to 
be a most valuable means of filling up bone cavities. 

Dr. William L. Rodman, of Philadelphia, recalled a case 
operated upon in 1889 for large giant-cell sarcoma of the lower 
jaw by free chiselling and curettement but without removal of 
the maxilla. The patient lived for more than ten years after this 
operation, and may be alive to-day. 

Dr. Joseph A. Blake, of New York, had a case of sarcoma 
of the bone, the fourth finger of the patient being diseased. A 
simple operation in this case proved most satisfactory, and now, 
three years since operation, there is a normal phalanx. 

Dr. Harry M. Sherman, of San Francisco, said that in his 
experience salt solution poured into these cavities a little in excess 
just before the last stitches are taken is as good as any other 
material for filling; it is replaced by blood, and obviates the 
necessity of putting in any foreign body such as iodoform or 
bismuth. 

Dr. Dudley P. Allen, of Cleveland, said that some years ago 
he removed the lower jaw of a patient for giant-cell sarcoi^, 
leaving but a small portion of the substance of the jaw. ^ 
used a splint to hold the teeth in place. The patient recovere 

entirely and is now well. _ 

Dr. William S. Halsted, of Baltimore, was reminded 0 a 
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' patient with a myxoma of the humerus ; although the disease 
involved the bone from one end to the other there was no cyst 
and no fibrous tissue, ihe bone was excised excepting for a 
strip posteriorly and at the lower end, and the entire cavity 
carefully swabbed out with carbolic acid. The patient made a 
good recovery and had a strong humerus, but there were implan- 
tation recurrences in the soft parts on two occasions. It has 
now been four years since the first operation and the patient 
at present is perfectly well. 

Dr. Nathan Jacobson, of Syracuse, in reference to giant- 
cell sarcoma of the jaw, recalled one case still living in whom 
he did a partial excision of the upper jaw for giant-cell sarcoma 
about 25 years ago. There was never any recurrence. In his 
experience, in those cases of giant-cell sarcoma where there is 
reasonable cleaning out there is seldom a recurrence of the 
growth. 

Professor A. von Eiselsberg, of Vienna, said that in such 
cases as these mentioned by the reader of this paper he was in 
the habit, before finishing the operation, of pouring boiling water 
into the wound in order to destroy all the germs, and had found 
it a most satisfactory method. 

Dr. Joseph C. Bloodgood, of Baltimore, in closing said that 
Dr. Halsted’s case of exostosis with involvement of the humerus 
brings out the point that pure myxoma is a benign tumor, that 
recurrence after operation may be due not so much to leaving a 
portion of the tumor growth behind as to infecting the wound in 
removal of the tumor. In such cases it would be well to use 
boiling water, pure carbolic, or Paquelin’s cautery to disinfect 
the wound. 

REMOVAL OF A TACK FROM THE LEFT BRONCHUS. 

Dr. N. B. Carson, of St. Louis, Mo., reported the history 
of a child, aged 4 years, who was brought to his service in the 
St. Louis Mullanphy Hospital, January 18, 1909. A month before 
entering the hospital she was supposed to have swallowed an 
upholsterer's tack, which was followed by a severe spell of cough- 
ing and later by a very serious illness. Physical examination 
showed the child to be very pale, anemic, emaciated, and weak. 
She swallowed either liquids or solids with difficulty, and coughed 
almost constantly, with an expectoration of white mucus, and 
the coughing was accompanied by a very severe pain on the left 
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side of the sternum. The left lung was dull in the middle portion, 
while the upper and lower portions were more or less resonant, 

A skiagraph of the chest showed the tack in the median line 
with the head down and the point upwards, the point being lodged 
in front of the body of the fifth dorsal vertebra. Examination of 
the sputum was negative, as was also Von Pirquet’s test. 

On January 27 tracheotomy was done, and an attempt made 
by means of the bronchoscope to remove the tack, which failed. 
On January 29 a skiagraph located the tack about the beginning 
of the left bronchus. Januaiy 30, under rectal anaesthesia, a 
section of about an inch of the seventh rib on the posterior line 
was removed, and an opening made into a small abscess cavity 
in the lung, which discharged about an ounce of yellowish pus. 
At the same time the bronchoscope was reintroduced into the 
tracheal opening, and the left bronchus was found to be entirely 
closed. On account of the inability to get permission to operate 
sooner nothing was done until July 27, when an opening was 
made in the chest over the sixth rib and about three inches of 
the rib removed and the pleural cavity opened. The lung was 
entirely solidified, and upon exploring the left bronchus at its 
entrance into the base of the lung an abscess cavity was located, 
which when opened discharged about a drachm of fetid pus. 
The tack was found in this abscess cavity and removed. 

At 7.30 of the same evening there was a twitching of the left 
side of the face, arm, and hand, which was followed by a partial 
hemiplegia. After this the patient improved steadily until the 
evening of August 2, when there was a g^ish of blood from the 
nose and mouth which was speedily followed by death. Post- 
mortem showed that there had been an extensive inflammation 
involving the entire lung and the pleura of that side. Between 
the left bronchus and the pulmonary artery was an abscess cavity 
in which the tack had been lodged after it had forced its way 
through the bronchus. A small opening was found in the pu 
monary artery as a result of the erosion caused by the head 0 
the tack. 

SURGICAL TREATMENT OF CESOPHAGEAL DIVERTICULA. 

Dr. Chas. H. Mayo read a paper with the above title, for 

which see page 812, June, 1910. 

Dr. Samuel J. Mixter, of Boston, said that he had opera _ 
upon three cases of oesophageal diverticula. Where operation is 
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not done, it may be possible in some cases by the passage of very 
large bougies or probangs by means of a string guide to secure a 
sufficient dilatation of the spur to allow the passage of food suffi- 
cient to keep the patient alive. He had about half a dozen such 
cases. 

Dr. George W. Crile, of Cleveland, reported that he had 
operated upon two cases of oesophageal diverticula, both of which 
recovered. 

Dr. John B. Murphy, of Chicago, said that the enucleation 
of the sacs of diverticula is not a difficult matter in itself, but it 
leaves a large cavity, and it is difficult to avoid the danger occur- 
ring from leakage at the suture, infection from the mouth, and 
particularly the action of the salivary glands upon the loose con- 
nective tissue of the mediastinum. He thought not opening the 
sac at all is the only safe procedure. 

Dr, George E. Brewer, of New York, called attention to one 
symptom in oesophageal diverticula which is characteristic, that 
is the presence frequently during the day, perhaps every hour or 
half hour, of an accumulation of thick, tenacious mucus which 
the patient will regurgitate to get relief. His own experience 
had been limited to three cases and one operation. This patient 
was a woman 80 years of age who had lost 50 pounds through 
starvation. She made a perfectly good recovery from the 
operation. 

Dr. Deforest Willard, of Philadelphia, remarked that sur- 
geons should always remember the possibility of enlarged thymus 
in sudden deaths in young infants under ether. In such cases 
one is very likely to be misled by the statement that the child 
has swallowed some foreign body. 

Dr. William L. Rodman, of Philadelphia, believed that in 
cases of foreign bodies in the air-passages great risk is incurred 
in delaying the period of operation, and urged that all such cases 
be operated , upon immediately upon being seen. 

Dr. Nathan Jacobson, of Syracuse, referred to a case of a 
15 months’ old child who swallowed a bean. By a tracheotomy 
the bean was gradually removed and the child made a good 
recovery. Regarding misleading histories, he was called to see 
a child suffering from complete obstruction of the trachea, sup- 
posed to be due to having swallowed a piece of bone. Subse- 
quent history showed, however, that the child had inherited 
sjphilis, and evidently had had gradually increasing disturbance. 
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and the history of the swallowing of the foreign body was purely 
an assumption. 

Dr. Albert Vanderveer, of Albany, mentioned two cases 
bearing upon the subject of oesophageal diverticula, one in a 
physician who refused to have any instrument passed and who 
subsequently died of an acute pneumonia ; the other occurring in 
a woman about 50 years of age. In this case it was impossible 
to get into the stomach with any form of instrument and he 
therefore did a gastrostomy and the patient made a good recovery. 
She now alternates between tube feeding and the natural method. 

Dr. Joseph Ransohoff, of Cincinnati, said that he had treated 
a case of abscess of the lung which lived four or five weeks after 
operation. The abscess was the result of the inhalation of a 
peanut shell. 

He mentioned also a case of a foreign body in the air-passages 
which was unsuspected. Some two or three months after doing 
an intubation for laryngeal croup in a little child, the patient 
expectorated a small triangular tag such as is used to stiffen the 
corners of pasteboard boxes; the presence of this foreign body 
had not been suspected at the time of operation. 


TESTS TO DETERMINE THE EFFICIENCY OF THE COL- 
LATERAL CIRCULATION BEFORE ATTEMPTING THE 
PERMANENT OCCLUSION OF THE GREAT SURGICAL 
ARTERIES. 


Dr. Rudolph Matas, of New Orleans, La., made an address 
on this subject, in the course of which he said: 

The surgery of the vascular system bristles with problems 
which still await solution, but of these none is more important 
or fundamental than the study of the collateral circulation with 
the view of determining its efficiency in preserving the life of 
the peripheral parts before permanently obstructing the more 
important arterial channels of the circulation. 

The knowledge of the efficiency of the collateral circulation 
is of special importance before undertaking the surgical treat- 
ment of the peripheral aneurisms or the removal of tumors whic 
include the large vascular trunks of the regions involved, 
thigh, popliteal space, upper arm, neck. The speaker reviewe 
a number of suggestions and methods by which the condition 0 
the circulation in the peripheral parts, after the temporary occ u 
sion of the main trunks, could be tested; but of these none 
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appeared to him more simple and satisfactory than a modifica- 
tion of the Moszkowicz test which he had devised and applied 
with much success in his practice. 

If a popliteal aneurism be taken as an example of one of the 
more frequent types of aneurisms in which a knowledge of the 
peripheral circulation is desired, the author would apply his test 
as follows : The patient is placed in the recumbent position and 
the affected limb is exposed on a white sheet which will show the 
variations in the color of the skin to the best advantage. The 
operator should begin by determining the position of the femoral 
artery in Hunter’s canal, as near the aneurism as possible, and 
then adjust the block of a mechanical compressor which is to 
rest upon the artery without compressing an area larger than 
is strictly necessary to obliterate the pulse in the aneurism and the 
pulse in the peripheral arteries (dorsalis pedis and posterior 
tibial). The best instrument for this purpose is the Massachu- 
setts General Hospital compressor, designed originally (thirty 
years ago) as a substitute for digital compression. This instru- 
ment has now become obsolete, but for the purpose of this test 
it is most useful and satisfactory. After adjusting the block of 
the compressor upon the artery at a point nearest the aneurism, 
the circulation in the limb outside of the small area of localized 
compression should not be interfered with. Having determined 
the position of the vessel, the compressor should be tightened on 
the artery until the aneurism is ‘ ' stilled ” and all peripheral 
pulsations cease. When this is done, some significant changes in 
the appearance of the foot, toes, and peripheral parts will be 
noticed, but the test of the collaterals will really depend upon the 
appearance or absence of the " hypercBmic blush " which is 
obtained by a complete preliminary ischaemia of the limb. This 
is done by applying an Esmarch elastic bandage from the toes 
to the highest level of the aneurism, while the circulation in the 
sac is absolutely controlled by compression of the main artery 
on the central or cardiac side of the aneurism. With the finger 
of the operator constantly on the aneurism to make sure that its 
pulsation is absolutely controlled, the elastic bandage is held in 
place for five or six minutes in old subjects, and ten in the 
younger patients (less risk of injury to the arteries, thrombus, 
embolus, etc,). 

The elastic bandage is now quickly removed, while the com- 
pressor still secures the main artery. Close attention must now 
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be given to the returning wave of hypersemia, and the presence 
of the blush is noted as it descends rapidly at first to the zone 
below the level of the compressor, and then gradually, as it 
spreads down to the leg, ankle, and toes. 

The author has applied this test several times and has con- 
clusively proved that the hyperaemic blush after elastic constric- 
tion will descend and spread over the entire limb, in spite of the 
occlusion of the main trunk, provided the collateral circulation 
is elHcient. The hyper^mic wave will not descend and spread over 
the peripheral parts if the collateral circulation is inefficient. 

Contrary to the teachings of Moszkowicz, the author is con- 
vinced, by his personal observations, that the hyperaemic blush 
is not arrested on a level with the line of obstruction or oblitera- 
tion of the main trunk, but will always spread beyond it to the 
peripheral parts as long as the collaterals are efficient and pervious. 
The hyperaemic test is a test of the existence of a capillary circu- 
lation in the peripheral parts, regardless of the fate of the main 
trunk. 

There are great variations in the time that may be required 
for the appearance and the spread of the blush over the extreme 
periphery ; but when it does appear, the operator may rest assured 
of the vitality in all the pink parts.” 

The clinical applications of this test, as well as its interpre- 
tation as a circulatory phenomenon, were discussed by the author. 

In a second division of his address, the speaker discussed die 
mode of testing the efficiency of the collateral circulation of the 
brain and in the arterial trunks at the roots of limbs, where no 
direct compression of the main artery on the cardiac side is pos- 
sible, and where tlie hypersemic test is not available. In these 
regions, especially in the neck, he advocated the preliminary occlu- 
sion of the main artery with removable aluminum bands, which 
occlude the artery without injuring its walls. If any evidence o 
peripheral disturbance should occur, either in the brain or periph- 
eral parts, the band could be removed. He had demonstra^ 
by experiments performed on dogs, with the assistance of Dr. 
Allen, that the bands could be allowed to remain on the 
fully seventy-two hours without permanent injury so ^ ^ 
within this time the bands could be removed and the circulation 

restored. _ ... 

The following are the conclusions arrived at: i. It is possi 
to compress a vessel to the point of obliterating the pulse an 
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maintain this pressure for a period of from three to four days, 
before adhesive or obliterative changes in the intima occur. 
2. All the vessels clamped in this manner stood compression 
seventy-two hours without apparent microscopic changes in the 
intima; some few began to show marked changes in ninety-six 
hours. 3. There is apparently no reason why in occluding the 
great vessels at the root of the neck, chest, and lower abdomen, 
in continuity, tliese removable bands should not be substituted 
for the circular ligature, which permanently damages the artery, 
even when carefully applied. Furthermore, the ligature does not 
permit of the release of the constriction after a few hours or 
days of observation, without certainty of thrombus formation at 
the seat of the ligation. 4. In view of the preceding statements, 
it would seem logical to utilize the simple method of occlusion 
as a preliminary test of the efficiency of the collateral circulation 
in all regions in which the hyperjemia test as previously described 
is not applicable. A brief statement of this research was pre- 
sented at the meeting of the Society of Clinical Surgery last 
November at Rochester, Minn. Since then more experimental 
and clinical work has been done, and a careful histologic study 
of the specimens removed has also been conducted with the 
assistance of Dr. Gurd of the Laboratory of Surgical Pathology 
of Tulane University. It is the intention of the author to submit 
a joint paper with his assistant, Dr. Allen, at the next meeting 
of the American Medical Association in St. Louis, in which a full 
account of the work thus far done will be presented. 

Dr. William S. Halsted, of Baltimore, reported an opera- 
tion for a large tumor of the popliteal space which necessitated 
the excision of practically the entire popliteal artery, vein, and 
nerve, and in which was used Carrel’s method of vessel trans- 
plantation. The circulation in the limb was not interfered with 
at all or very little, and there were no evidences of interference 
with the general circulation, but this could not be attributed to 
the transplantation of the vein, which became thrombosed in the 
lower part. With reference to partial occlusion of arteries in the 
cure of aneurism, they had had two cases, one in which a sub- 
clavian aneurism was practically cured for a year, and one of 
enormous iliofemoral aneurism in which the band cut off the pulse 
but did not altogether interrupt the circulation in the artery 
below. Occlusion of the common iliac artery in from 25 to 33 
per cent, results in gangrene of the limb, but so far as he knew 

5 
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there was no reported case of gangrene from aseptic ligation of 
the common carotid artery. 

Dr. Charles H. Mayo, of Rochester, Minn., mentioned the 
case of a patient who came to him after the common carotid on 
one side had been ligated for arteriovenous aneurism. In this 
operation an attempt was made to ligate the veins around the 
orbit, resulting in the loss of the eye. When the patient came to 
him there was an enormous protrusion of the left eye, and 
pulsating veins on that side of the head. He determined to 
occlude the common carotid, which he proceeded to do under 
cocaine anaesthesia, using a little clip of tin about three-quarters 
of an inch long and the width of the artery. When almost 
through with the operation the patient remarked that she could 
not see anything; he immediately began to loosen the clip until 
her vision returned. That was done six months ago and last 
week the clip was still on her common carotid, and her vision 
was better than before operation. 

Dr. Joseph Ransohoff, of Cincinnati, was of opinion that 
if there is an opportunity for circulation to be thoroughly estab- 
lished there is no danger from the tying of the common carotid. 

Dr. Alexander Primrose, of Toronto, had found that the 
tying of the common carotid is safe in most young subjects but 
dangerous in old people. 

Dr. Matas remarked in closing that in his tests he had deter- 
mined that the artery or vein retains its integrity, and the circu- 
lation can be restored if the band is removed within seventy-two 
hours. 

END-TO-END INTESTINAL ANASTOMOSIS BY THE 
INVAGINATION METHOD. 

Dr. C. L. GibSon, of New York, read this paper, for which 
see page 1 1 6 . 

Dr. Charles H. Mayo, of Rochester, Minn., said that t e 
invagination method of intestinal anastomosis was valuable m 
the removal of tumors low in the sigmoid ; at the upper rectun^ 
about the only way to get a union is to invaginate the upper en 
into the lower. 

Dr. John B. Deaver, of Philadelphia, reported the following 
cases in this regard : In the early part of last winter an arti cia 
anus caused by ulcerative separation of the lower sigmoi a 
junction with rectum, due to pressure necrosis .consequent upon 
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the presence of an old appendiceal abscess evacuated through the 
linea alba some weeks previously. Spencer Wells forceps passed 
up rectum, and sigmoid brought down to anus and stitched to 
freshened margin of anus. Patient made a good recovery. The 
second case occurred three weeks ago, being one in which the 
lower sigmoid was damaged in removal, by panhysterectomy, of 
a uterine tumor involving the bowel. Patient recovered. 

POSTOPERATIVE INTESTINAL OBSTRUCTION. 

Dr. George Woolsey, of New York, read a paper with this 
title, which, in abstract, is as follows: 

Importance of Subject . — Common occurrence by reason of 
frequency of abdominal operations, in spite of improved technic. 
Frequency of septic or paralytic cases much reduced by improved 
technic. Fifty cases collected in past five years in the Presby- 
terian Hospital, only six of these paralytic obstruction, nine due 
to strangulation, two to volvulus, and most of the remainder to 
angulation. Nine of these in his service (mortality 12,5 per 
cent, in eight operations). An equal number in practice else- 
where. 

Classification . — Early and late (Broca), mechanical and 
dynamic (Mikulicz). Mechanical ileus comprises strangulation 
and obturation. Dynamic, or better paralytic, obstruction most 
often due to sepsis, some cases due to postoperative atony, others 
to disturbance of innervation. 

Etiology . — ^Two great factors, septic and mechanical. 

A. Mechanical. — (a) Strangulation usually due to band or 
volvulus, or both. When blood supply cut off paralysis of gut 
is added, (b) Obturation commonly depends on angulation. 
Distended proximal arms of loop presses on distal arm and closes 
it like a trap, the adhesion of the end of the loop preventing it 
from being straightened out by peristalsis. Adhesions most 
often in or near pelvis. Most adhesions disappear in time. 
Factors determining obstruction by adhesions: (a) adhesions of 
gut in an abnormal position; (6) idiosyncrasy to the formation 
of many and firm adhesions. Other causes of mechanical obstruc- 
tion: (a) secondary abscess, causing pressure and usually a 
valve-like closure, as in cases of adhesions; (&) Trendelenburg 
position ; (c) pressure of root of mesentery on duodenum, causing 
arteriomesenteric ileus or acute dilatation of the stomach. 

B. Paralytic Obstruction.— A similar result (paralysis) due 
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to (o) sepsis, the most common cause, (&) handling of intestine 
causing atony, or (c) to trauma of nerve supply, as in extra- 
peritoneal operations, etc. Sepsis probably acts mostly by a 
reflex paralysis on Auerbach’s plexus. Peristalsis may be reflexly 
inhibited through splanchnic nerves (Cannon and Murphy). 
Overdistention may arise from the atony due to handling or trau- 
matism of nerves or plexus. Overdistention may cause obstruc- 
tion by causing (a) paratysis, (b) angulation, (c) volvulus. 

Obstruction most often follows appendicitis or appendectomy 
(32 in 50), next most often pelvic conditions (13 in 50), espe- 
cially ovarian cysts. Mortality of the 50 cases (48 operations), 
37.2 per cent. 

Pathology of Fatal Result . — ^Death due to bacterisemia in septic 
peritonitis. Where no peritonitis, death attributed to autointoxi- 
cation (neurin, putrescin, etc.). Braun denies this and claims 
terminal sinking of blood-pressure due to basal anaemia from 
great blood stasis in splanchnic area, an-d that drainage of bowel 
favors cure by relieving congestion in splanchnic area, not by 
avoiding autointoxication. Several experiments confirm tins. 

Diagnosis easy from symptoms in late cases. If morphine has 
to be repeated for pain, operate for obstruction. In many cases 
we can distinguish between strangulation and obturation by 
" peritoneal shock,” intensity of onset, and symptoms. In some 
cases we can locate position of obstruction by position of early 
pain, distention, exaggerated peristalsis, character and onset of 
vomiting, Von Wahl’s sign, etc. 

In early cases diagnosis not so easy, obscured by peritonitis, 
operative trauma, sequelae of anaesthesia. Where peritonitis was 
or is present must distinguish between it and obstruction. Many 
of the symptoms identical. Diagnostic symptoms given. Rigidity 
the important sign of peritonitis, absolute constipation 0 
obstruction. If latter cannot be relieved, diagnose obstruc- 
tion. Some early causes of mechanical origin. Importent u 
difficult to distinguish them. Presence or absence of pain, pei'i 
stalsis, distention, and other signs help to determine question. 
Possibflity of acute dilatation of stomach (symptoms enumerate ), 
and of obstruction with many symptoms lacking must e 
remembered. 

Treatment. — A. Prophylaxis, great importance and 
of it. Problem is to prevent sepsis, operative trauma, and a 0 
sions, to which nearly all cases are due. Hence operate all cases 
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of appendicitis as soon as diagnosis is made. When septic peri- 
tonitis present, modern technic (Murphy’s) will cure most cases 
and prevent paralytic ileus. Opposite plan advocated by some, 
i.e., excitation of peristalsis to distribute germs, increase hyper- 
aemia of peritoneum, and thereby the autolysis and resorption of 
the pus. Physostigmine or atropine used by some before and 
after operation. The real field for this is in postoperative atony. 
To prevent the atony avoid rough and undue handling of intes- 
tines. When early distention is marked and increasing, gain 
early action of bowels by enemata of various kinds, with or with- 
out physostigmine. Stupes and lavage also very useful. Careful 
postoperative treatment of diet, digestion, and bowel movement 
very essential prophylactically. 

Adhesions a prolific source of obstruction. Can we prevent 
them? Not altogether. It is largely a matter of careful technic. 
Operate early, rapidly, yet carefully, avoid drainage. If drains 
necessary, the kind of drains and their position of great impor- 
tance. Remove source of infection, avoid displacing of bowels, 
cover denuded peritoneum if possible, encourage early peristalsis 
and frequent change of position after operation. Can we prevent 
the reformation of adhesions? No, we may minimize them. 
Great variety of substance interposes between raw surfaces. No 
one a panacea. Many enumerated. Mucilage apparently the 
best. 

Treatment of actual obstructions is operative. 

Late Obstructions . — Ample incision over site of obstruction 
if known, otherwise exploratory. Operate early. Collapsed and 
distended coils guide to obstruction. Relieve cause. If gut not 
viable resect and anastomose. 

Early Obstructions . — Palliation by enemata, physostigmine, 
lavage, etc., should not be persisted in too long. Most cases 
operated too late. If mechanical cause suspected, laparotomy and 
relief of cause. If paralytic obstruction, enterostomy with flush- 
ing and syphonage. Technic of enterostomy. Objections to 
enterostomy. It should be done earlier to avoid the present poor 
results. In the early obstructions prophylaxis has given best 
results and made them much less frequent. 

Dr. Albert J. Ochsner, of Chicago, said that if immediately 
upon the appearance of nausea or gaseous distention gastric 
lavage be instituted there will be fewer instances of intestinal 
obstruction, following shortly after operation. As regards intes- 
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tinal obstruction due to conditions appearing many weeks after 
operation, his observation has been that he had practically no 
mortality excepting in those cases coming under treatment after 
having received cathartics. 

Dr. Alexander H. Ferguson, of Chicago, said, in regard to 
operative obstruction and the prevention of adhesions following 
operations, that for four years he had used subgallate of bismuth, 
smearing it over all raw surfaces, with most complete satisfaction. 

Dr. Arpad G. Gerster, of New York, said that if we want 
to make headway against obstructions caused by adhesions we 
must first know the cause of the adhesions, and this we do not 
know at present. Many causes have been exploited, the use of 
packings, the handling of the intestines, and other mostly trau- 
matic lesions to the peritoneal coat, but we have seen in the 
presence of the greatest traumatism that could be inflicted on 
the intestine that adhesions did not form. Here the pathologist 
and experimental surgeon must come to our aid. He believed 
that the cause must be looked for in certain conditions of the 
blood of the patient. 

ABNORMAL POSITION OF THE DUODENUM. 

Dr. G. E. Armstrong, of Montreal, read a paper with this 
title, for which see page iii. 

HEPATICODUODENAL ANASTOMOSIS. 

Dr. George E. Brewer, of New York, read a paper with this 
title, for which see page 830, June, 1910. 

RESECTION OF THE PANCREAS. 

Dr. J. M. T, Finney, of Baltimore, read a paper with this 
title, for which see page 818, June, 1910. 

Dr. M. L. Harris, of Chicago, mentioned the case of a police- 
man who was shot by a 38 calibre bullet which entered just be ow 
the twelfth rib on the left side and was found just beneath t e 
skin a little to the right of the median line between the eig j 
and ninth ribs. The track of the bullet from before backwar 
was through the right lobe of the liver, the lesser ? 

the stomach, the middle of the pancreas practically bisecting 
organ, and the left kidney. The stomach was sewed ^ ^ 
the pancreas, and as close an approximation of parts ma e 
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possible. Drainage front and back. Fistula resulted but closed 
in about three months and patient fully recovered. 

Dr. G. E. Armstrong, of Montreal, with regard to the 
mobility of pancreatic tumors, mentioned a case in which there 
was a large pancreatic cyst which for a long time because of its 
mobility was considered to be a growth in the stomach. 

Dr. Willy Meyer, of New York, said that he had had two 
cases in which the tail of the pancreas was tightly adherent to 
the existing tumor, and here he put a piece of chromicized gut 
around it and divided the distal end with the Paquelin cautery. 
Both patients recovered. 

Dr. Rudolph Matas, of New Orleans, reported a case of 
thrombosis of the splenic artery incidentally involving the pan- 
creatic arterial supply, causing degeneration of the organ from 
the head to the tail, associated with multiple tumor formation in 
the spleen. The spleen and three-quarters of the pancreas were 
removed and the patient recovered from the operation, dying 
about three years later from a slow fever. 

. VACCINE THERAPY AS AN ADJUNCT TO SURGERY. 

Drs. John B. Deaver, John C. DaCosta, Jr., and D. B. 
Pfeiffer, of Philadelphia, presented a paper with the above 
title, an abstract of which is as follows: 

There has been established at the German Hospital a special 
department of Vaccine Therapy. In addition to its well-known 
and satisfactory use in suppurative affections of the skin and 
other forms of minor chronic infection, this form of treatment has 
been used as an adjunct in the treatment of more severe surgical 
infective conditions. 

Vaccines did not prove of service in three cases of streptococcic 
septiceemia in which the treatment was begun late. Four cases 
of severe staphylococcic septicseraia recovered, improvement in 
each case beginning with the initiation of tlie vaccine treatment. 
Eight cases of severe septic intoxication without demonstrated 
bactersemia were treated by drainage and vaccines. Two were 
in extremis when treatment was begun and died shortly after- 
wards. The remainder recovered. Five of the cases were strep- 
tococcic infections. 

Improvement was also noted in a miscellaneous group of 
cases comprising persistent sinuses, cystitis, thrombosis, etc. Not 
all cases, however, gave a definite response. The dosage varied 
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from 25,000,000 to 750,000,000. The sicker the patient and the 
less satisfactory the response, the smaller and less frequent should 
be the dose. Streptococcus also was used in smaller dosage than 
staphylococcus. 

On the basis of these results the paper concludes: 

Specific vaccine treatment in our hands has not proved of 
benefit in the later stages of streptococcic septicaemia. 

Staphylococcic septicaemia has been treated with most favor- 
able results at all stages. 

Septic intoxications without demonstrated blood invasion in 
a majority of the cases display general and local improvemenf 
under the use of vaccines if given early; the later the treatment, 
the less certain and satisfactory the result. 

Localized and persistent suppurating lesions are sometimes 
markedly benefited by vaccines. 

Surgical procedures for the relief of infectious conditions 
should be reinforced by vaccine treatment, which should be begun 
as early as is consistent with the case, and preferably by autog- 
enous organisms. 

No hospital can be considered fully equipped which is not 
prepared to supply this form of treatment in conjunction with 
established measures. 

THERAPY BY BACTERINS AND' TUBERCULINS IN MIXED 
SUPPURATIVE BONE AND JOINT DISEASE. 

Drs. Deforest Willard and B. A. Thomas, of Philadel- 
phia, read a paper with the above title, for which see page 
June, 1910. 

Dr. J. M. T. Finney, of Baltimore, in regard to the use of 
vaccines in chronic infections of the bladder from the colon 
bacillus, mentioned a case in which, after every other method had 
failed, injections were followed by the most astonishing results, 
the bladder symptoms all practically disappearing. 

Dr. Willis G. Macdonald, of Albany, called attention to 
the extreme importance of not giving too large a dose of vac 

cines. _ 1 f > 

Surgeon-General Sternberg, of Washington, said t ia 1 
was impossible to doubt that vaccine treatment is beneficia in a 
certain class of cases, but it is difficult to understand w y 1 
should be. You have a certain specific micro-organism m t^^ 
blood in large numbers, producing toxic products, and w y ^ 
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introduction of a comparatively small number of the same micro- 
organisms under the skin should have such a potent eifect in 
arresting the progress of the disease was to him inexplicable. 

Dr. L. L. McArthur, of Chicago, called attention to tlie 
tuberculin treatment in essential hemorrhage of the kidney. 
Treatment with the autogenous vaccine of the colon bacillus in 
several such cases has been productive of a cure. 

Dr. John B. Murphy, of Chicago, said that the essential 
hemorrhage of the kidney, the essential hemorrhage of the uterus 
occurring in girls under twenty- with tuberculous histories, 
respond marvellously to proper dosage with' tuberculin. Great 
assistance is rendered b)’’ this treatment in cases of bone tuber- 
culosis. There is, however, no more treacherous and dangerous 
drug than tuberculin if improperly given. As a stimulant, and 
as an aid to surgical tuberculosis, he loiew of nothing so good 
when the treatment is carefully administered. 

Dr. Joseph C. Bloodgood, of Baltimore, had had no experi- 
ence in the vaccine treatment but suggested in regard to the 
essential hemorrhage of the kidney that a more simple serum 
be tried first. The Professor of Pathology at Tufts College has 
demonstrated the rapidity with which blood-serum of all animals 
will check hemorrhage, so perhaps it is some antibody in the 
serum and not the organism that checks the hemorrhage when 
tuberculin is used in these cases. 

Dr. Joseph A. Blake, of New York, had been employing the 
vaccine treatment pretty persistently, and in chronic infections 
had found the autogenous vaccines of great benefit. 

Dr. Arthur Dean Bevan, of Chicago, considered it too early 
at this time to arrive at any definite conclusions with regard to 
the value of this treatment. He had been particularly interested 
in the application of the vaccine treatment to tuberculosis of the 
kidney and mixed infection of tuberculosis of the colon, and 
although he knew of cases which under good management with 
this treatment had gone on to recovery, he also knew of cases 
which without the vaccine treatment also recovered. 

Dr. Francis B. Harrington, of Boston, said that he had seen 
some cases in which autogenous vaccines had been of great 
benefit, and also some cases in which they were productive of 
great harm. 

Dr. Harry M. Sherman, of San Francisco, said they were 
using tuberculin more and more in the Children s Hospital. 
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With regard to the vaccine treatment, they had had' no success 
with the streptococcus injection. 

Dr, Emmet Rixford, of San Francisco, mentioned a case of 
tuberculous anal fistula, tuberculosis of the spinal cord, and tuber- 
culosis of the wrist which under treatment with tuberculin was 
completely restored to health. It has been two years since the 
treatment, there is now no sign of tuberculosis, and the patient 
has gained 40 pounds in weight. 


THE STUDY OF THE ETIOLOGY OF CANCER BASED ON 
. CLINICAL STATISTICS. 

Dr. Isaac Levin, of New York, read a paper with the above 
title, for which see page 768, June, 1910. 


THE SIMULATION OF NEOPLASMS BY INFLAMMATORY 

PROCESSES. 


Dr. C. a. Hamann, of Cleveland, Ohio, read a paper with 
the above title, for which see page 782, June, 1910, 

Dr. Harry M. Sherman, of San Francisco, reported an 
instance in which through a mistaken diagnosis he removed an 
inflammatory mass believing it to be sarcoma including the parotid 
gland. A radical operation was done, beginning with the clavicle, 
with removal of all the tissues up to and including the parotid 
gland, following the report on a section of the growth sent to 
the pathologist that it was probably of sarcomatous origin. When 
the whole mass was sent to the laboratory for examination, how- 
ever, it was proven to be an inflammatory mass in the centre of 
which was a normal parotid gland. In the light, however, of no 
clinical symptoms of syphilis and a negative Wassermann, and a 
definite tumor mass, the evidence against syphilis in the diagno- 
sis was enough to justify the operation for sarcoma. 


WANDERING SPLEEN, WITH TWISTED PEDICLE, PRO- 
DUCING A TUMOR IN THE PELVIS. 

Dr. a. MacLaren, of St. Paul, Minn., read a paper with 

this title, for which see page 834, June, 1910. ^ 

Dr. Rudolph Matas, of New Orleans, in this connection 
reported two cases of misplaced spleen, one occurring in 
his own practice and one in the practice of a colleague, n 
both cases the spleen was lodged in the pelvis. In his^ own ca 
there was a certain amount of peritonitis with two twists in 
pedicle and beginning gangrene. The spleen filled the w 
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pelvis. He removed the organ and the patient made a good 
recovery. 

RESECTIONS OF THE RECTUM FOR CANCER. 

Dr. William J. Mayo, of Rochester, Minn., read a paper 
with this title, for which see page 854, June, 1910. 

Dr. Arthur Dean Bevan, of Chicago, emphasized a point 
of technic based upon an experience with some twenty cases in 
which the Kraske operation was performed. That is, during the 
Kraske operation he did not employ a single ligature, but simply 
as he comes to the tissues on the sides of the incision freeing the 
rectum, massive 10 inch or 12 inch clamps are put on the tissues, 
for instance, high up on the levator ani muscles and on the 
inferior hemorrhoidal vessels which supply the rectum and the 
lower part of the sigmoid. With the employment of these clamps 
there is less risk of hemorrhage and a greater saving of time 
than if an attempt is made at ligation. 

Dr. Joseph C. Bloodgood, of Baltimore, said that in one of 
his first cases, operated on about six years ago, he was able to 
save three inches of the anus and rectum, making a suture with 
the sigmoid which was brought down, and this patient has not 
only been as well as before, but has perfect function. 

Dr. Alexander H. Ferguson, of Chicago, said that in some 
of his cases he had resorted to the combined operation in two 
stages to advantage. Open the abdomen, take the proximal 
end of the bowel, make an artificial anus, invert the distal end 
into the rectum — that would be one operation; then, when the 
patient is in gpod condition, remove the rectum from below, the 
bowel being already inverted giving ready access to the mass. 
By the use of clamps without ligatures the operation can be done 
in a few minutes. 

Dr. Joseph A. Blake, of New York, said that he had had 
more experience with the combined operation than with any other ; 
he had done twelve consecutive operations in that way without 
any mortality. The mortality is less if a permanent colostomy 
is done; it avoids infection and the operative field is kept com- 
paratively clean, and it also affords the opportunity of removing 
the whole growth at the lower part of the bowel. This procedure 
should be confined to those cases at the middle of the rectum 
or above, and those in which the anal sphincter is involved and 
has to be removed. 
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Dr. G. E. Armstrong, of Montreal, said that in the low 
cases where the sphincter has been involved he had sometimes 
succeeded in getting a satisfactory sphincter by bringing the 
upper ends down through the lower fibres of the gluteus maxi- 
rnus. One such case operated upon ten years ago now has perfect 
control. 

Dr. William J. Mayo, of Rochester, Minn., in closing said 
that they had had some very satisfactory cases of union between 
the sigmoid and lower portion of the rectum, and the rule has 
been, when made from above it has been all right, but when 
made through the posterior incision, or through the vagina, there 
is ulcer and fistula. In regard to permanent colostomy, he had 
often regretted not having employed this procedure, because 
some of the deaths had been due to infection. 

He emphasized the point that it is practically impossible to 
make honest percentages of cases such as these, for the reason 
that if all cases which cannot be traced are counted as dead the 
mortality rate would mount up. This is the only way, however, 
to consider the cases of which there is no absolute record, and 
proves the inaccuracy of any percentages which one may try to 
strike. 

PROGNOSIS AND OPERATIVE TREATMENT OF FRACTURE 
OF THE BASE OF THE SKULL. 

Dr, Joseph Ransohoff, of Cincinnati, Ohio, read a paper 
with this title, for which see page 796, June, 1910. 

Dr. Frank E. Bunts, of Cleveland, said that in an ordinary 
case of fracture of the base of the skull in which the blood- 
pressure can be obtained, a beginning choked disc and oedema, 
and hemorrhage in the brain detected, the decompression opera- 
tion should be performed, and in many such cases we may expect 
altogether beneficial results. 

Dr. Joseph C. Bloodgood, of Baltimore, said that up to tlie 
present time he had been unable to find any case of epilepsy fol 
lowing an injury to the skull in which some piece of the 
was removed, either by operation or by the injury itself, rl”® 
would rather substantiate the view that epilepsy is more apt 0 
be started up by changes in pressure than by actual injury. 

Dr. G. E. Armstrong, of Montreal, said that if in these cases 
the pressure is subtentorial, as indicated by the respiration, aspira- 
tion of the cerebrospinal canal may prove very injurious. 
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Apropos to Dr. Bloodgood’s remark, he knew two instances 
where epilepsy had followed in the presence of considerable defect 
in the skull; one following the kick of a horse in a young man, 
where there was rupture of membranej loss of brain tissue with 
considerable defect in the skull remaining, and epilepsy beginning 
a couple of years later ; the other, in a man injured in the frontal 
region in which there is a considerable defect in the skull, and 
epilepsy has followed. 

A METHOD OF OVERCOMING THE SHORTENING IN OLD 
FRACTURES TREATED BY THE OPEN METHOD. 

Dr. Edward Martin, of Philadelphia, said that the major 
difficulty in the treatment of ununited fractures of the long bones, 
or those which have united with shortening so great as to be crip- 
pling, is incident to the difficulty in overcoming the shortening 
rather than to that of providing means for securing retention after 
this deformity has been once overcome ; pegs, screws, plates, and 
lashings, supplemented by proper splinting, usually proving ade- 
quate for this latter end. A shortening which has lasted even 
for some weeks in, for instance, the femur, is so little influenced 
by practically any amount of traction that can be applied to the 
foot or leg that resection is often needful before the ends of the 
bone can be brought in proper relation to each other. This 
traction when applied by the hands of powerful assistants is 
intermittent and inefficient. When applied by the compound 
pulley it is vulnerating and likely to injure parts remote from 
the seat of injury. Moreover, when confined within safe limits, 
it is too often entirely inadequate. It was because of the com- 
plete futility of any method of traction which could be applied 
to the leg and foot in the case of an ununited fracture of the 
femur with 254 inches of shortening that the present method of 
overcoming the shortening was devised. It consists in a long 
strong canvas strip, pocketed in the middle and looped at the 
ends. The bones at the seat of fracture are freed, the pocket 
is slipped over the proximal end of the distal fragment, the ends 
of the canvas strip are carried in the long axis of the limb, and 
in the loops is fixed a cord to which are attached the weights. 
By thumb pressure the bone is kept from angling out of the 
wound, and weights up to 100 pounds, or even more, are attached 
to the rope. In from three to five minutes the shortening is 
overcome. Only those structures which interfere with proper 
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placement are stretched, and this is done so thoroughly that there 
is but slight tendency to the reproduction of deformity. 

Dr. Richard H. Harte, of Philadelphia, said that in regard 
to extension he considered a pulley similar to that used on boats, 
a double and single pulley, to be the best type to use. These 
should not be close together, but enough line between them to 
allow of manipulation of the limb by the operator. After a thor- 
ough incision has been made and the ends of the bone exposed, 
one can disengage the bands of tissue by the employment of steel 
elevators. It is important to do as little damage as possible to 
the tissues. He did not consider silver plates strong enough to 
hold the bones in position and therefore would always advise the 
use of a heavy steel plate such as that suggested by Lane. 

Dr. Albert J. Ochsner, of Chicago, described a method 
which consisted in the slow stretching of the muscles instead of 
the rapid stretching; the only thing that is peculiar about the 
method is the application of rubber adhesive strips to as high a 
point above the seat of fracture as is possible. For instance, 
instead of applying the rubber adhesive up to the fracture, it 
should be applied over the entire length of the thigh, then, with 
no more than 24 pounds of weight, he had, in every fracture 
where there had not been a union, been able to stretch the 
muscles sufficiently to replace the fractured ends without making 
a resection of them. In cases where there is a union in mal- 
position, the muscles will stretch to a marked extent. It is 
important to use two Lane plates, with two screws at each end 
in order to keep the bones from slipping. 

Dr. James E. Thompson, of Galveston, thought the impor- 
tant point to be that it is not the contraction of the muscles which 
prevents reduction; it is hemorrhage, and after this blood-clot 
has been evacuated the bones can be held in proper position. 

Dr. Harry M. Sherman, of San Francisco, did not consider 
the method of extension described by Dr. Harte as good as where 
two hanks of yarn are applied as perineal straps, the weight 
coming on the tuberosity of the ischium. On the foot is put 
another hank of yarn. The pulling upon the bones has been 
measured, and over 200 pounds of weight have been applied in 
some cases without injury to the ligaments of the ankle 6r knee, 
and that is sufficient to pull out any tissue interfering with t e 

approximation of the bones. -j fii f 

Dr. Edward Martin, of Philadelphia, in closing said a 
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the length of the screws used in adjusting these plates should 
be the thickness of the bone ; they should be threaded up to their 
heads, and to hold the plate in place it is required that they pene- 
trate entirely through the bone and no more. 

In cases of extension he preferred to use the old-fashioned 
resin plaster, properly made, because the rubber plaster always 
excoriates the skin. 

FRACTURE DISLOCATIONS OF THE OS INNOMINATUM. 

Dr. Harry M. Sherman, of San Francisco, Cal., read a 
paper with this title in which he made the point that simple 
uncomplicated fracture of the pelvic bones was not of necessity 
a serious lesion, but that healing could be expected in an ordinary 
way as after a fracture of a bone of an extremity ; that the really 
serious lesion was the complication of injuries to the bladder, 
the intestines, or the vascular system; that injuries to the bladder 
were more likely to occur when the fracture had been due to 
anteroposterior compressive force; that injuries to the urethra 
were more apt to occur when the fracture was due to transverse 
compressive force; that the present indications were to open at 
once the space of Retzius and make a reverse catheterization and 
perineal section with lateral incisions in the groin and perineum 
for drainage of all areolar planes. With this technic the mor- 
tality should be reduced to about 33 per cent, as against 60 
per cent. 

Dr. Arpad G. Gerster, of New York, said that he had had 
in his experience a case of fracture of the female pelvis on the 
left side in which there was no injury of the urethra, although 
it was compressed to such an extent by a solid blood-clot that 
retention followed and had to be relieved for fifteen or sixteen 
days by the use of the catheter. The woman recovered, there 
was no other injury present. Another case was one in which there 
was fatal hemorrhage following fracture of the pelvis. Post- 
mortem revealed extensive laceration of one of the common iliac 
arteries and subperitoneal hemorrhage. 

MOMBURG’S METHOD OF ARTIFICIAL ANEMIA BY 

^ SUPRAPELVIC CONSTRICTION. 

Dr. Arpad G. Gerster, of New York, read a paper with the 
above title, for which see page 878, June, 1910. 

Dr. Joseph Ransohoff, of Cincinnati, had seen this method 
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pursued in one case, and in this no ill effects resulted from its 
employment. 

Dr. Harry M. Sherman, of San Francisco, suggested that 
where this method is used there is the same vasomotor paralysis 
below the point of constriction as after the employment of the 
ordinary Esmarch bandage on the extremities, and that this 
may be a reason for returning the vessels to the circulation grad- 
ually, otherwise there might be hemorrhage into the arteries. 

Dr, Rudolph Matas, of New Orleans, had pursued some 
experiments among some students with this method, but found 
that a fair test of it could not be made unless the patient was 
anaesthetized in order to gain complete relaxation. From his 
very imperfect experiments, however, it was shown that in all 
weak hearts one is liable to have prompt failure ; instead of noting 
the usual increase in blood-pressure, there will be a fall, and this 
indicates an inability on the part of the heart to keep up. He 
would not advise the use of the Momburg constrictor in any 
patients suspected of having any cardiac irregularity, but believed 
it will prove of great benefit in producing artificial anaemia in 
strong, robust individuals without being followed by any ill 
effects. 

Dr. Arpad G. Gerster, of New York, in closing specially 
emphasized the point that this constrictor is not indicated in cases 
in which there is any disturbance with the cardiac function. It 
has proven particularly valuable in postpartum hemorrhage in 
healthy individuals. 
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Associate Professor of Surgery in Jolins Hopkins University. 

In many surgical lesions technic is ahead of diagnosis. 

The development of technic is more rapid, because the 
results of faulty technic are immediate, while the development 
of diagnosis is more difficult, especially in tumors, because 
the results are more remote. 

Treatment of tumors which will insure the patient the 
greatest possibility of a permanent cure with the least mutila- 
tion will only be accomplished when surgeons have a better 
conception of the local growth of neoplasms, both benign and 
malignant, and are able to diagnose with differentiation the 
various lesions at the exploratory incision, with, or better 
without, the aid of a rapidly frozen section. 

This is especially true of bone lesions, and I propose to 
discuss here the three mentioned in the title of this paper. 

* Read before the American Surgical Association, May 3, 1910. 
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BENIGN BONE CYSTS AND OSTITIS FIBROSA. 

In the literature (and including my own collection) up to 
April, 1910, I have studied 89 cases which are, classified as 
bone cysts. These may be divided into tw,o large groups: 
(A) the true bone cysts, which have a definite, relation to 
ostitis fibrosa, and (B) cysts in the medullary cavity due. to 
other conditions. 

Of the first group (A) there are, 69 cases, and they maybe 
divided in the following six varieties : ' ; . 

1. Medullary cysts (16 cases), in which the bony shell has 
no definite connective-tissue lining (Figs..i and 2). .Here, in 
the gross, there is nothing but the fluid contents and the bone 
shell, but microscopically one is always able to find between 
the bone lamellae of the bone shell a new connective tissue— 
microscopically ostitis fibrosa. . Two. of the cases upon, which 
I operated belong to this type, and I am quite positive as to 
the practical absence of a definite connective-tissue lining. 

2. In this variety (22 cases) there is a definite connective- 
tissue lining which can be peeled from the bony shell (Fig. 3)- 
Microscopically, it is identical wdth the fibrous tissue between 
the bone lamellae in the bone shell of the first variety. Two 
cases, sent to me by Dr. Eisendrath of Chicago, , and one, sent 
to my laboratory by my colleague. Dr. Baer, belong here. . So 
that I am quite convinced of the presence of this definite, con- 
nective-tissue lining which' I have seen in the gross and 
examined microscopically. The " case ' operated on by Dn 
Sowers of .Washington (Fig. 4) (the. tissue ,qf which he 
brought to me for examination) is, an example of one in whic 
the comiective-tissue lining was, thickest — 5 to 8 mm. B 

usually I .to 2 mm. ■ ' ■ ' • n 

3.. In this, smaller group of cases (6 cases) the cyst in. le 

medullary cavity is a small affair. It .may be singk or^ 
usually the former. The medullary cavity ,is filled wit ,. 
same fibrous tissue w^hich formed, the connective-tissue me 
brane of the second group. I have had the opportiinhy. 0 ^ 
an example in the tissue removed from’ the femur y 
Halsted (Figs. 5 and 6). 



Fig. I 



Pathol. No. 4993. Bone cyst of humerus; no connective-tissue lining. White female 
aged seven years ; history of fracture one year ago with healing; recent fracture four days, 
pain and loss of function; 1903 curetting (Bloodgood); 1910 well. See Fig. 2. X, fracture. 


Fig. 2. 



Pathol. No. 4993. X-ray seven years after operation in case illustrated in Fig. i 




Pathol. No. 915s. Bone cyst of humerus. White male thirteen ywrs.^ 

S’on of humerus after injury (fracture) two years ago; this slouly inwe; sea. c -.g g^n- 

five days; no evidence of fracture. Curetting by Dr. Eisendrath of i the cj^st 

nective-tissue wall. Well nine months since operation. As compared -nitn rig. 
does not extend to the upper epiphysis; there is evidence of an old healed trace 
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Fir.. 5 



Pathol. No. S3S8. Ostitis fibrosa of the upper half of the femur with a small 
White boy aged seven years; fracture four and one-half years; limp since, i trauma. 
. sion of the upper portion of the femur; loss of function is more opaque 

The X-ray shows the slight expansion of the femur, but the central shadow i jgction 
than in Figs, i, 3, and 4. Operation March. 1904. by Dr. Halsted: subpenosteal res 
of upper half of femur. See Fig. 6. 
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4. In tliis variety (7 cases) there are no cysts. The dis- 
tended shell of bone is filled with fibrous tissue. I had the 
opportunity to personally study an example through the cour- 
tesy of Dr. Kammerer of New York, who was good enough 
to send me not only his X-rays (Fig. 7), but also the tissues 
(Fig. 8) he removed by curetting. 

5. In this variety (5 cases) the pathologic picture is some- 
what different : there is neither a single cyst, nor a solid mass 
of fibrous tissue, but the distended shell of bone is partitioned 
into multiple cavities which either contain fluid (cysts) or 
fibrous tissue (ostitis fibrosa). Here I have also had occasion 
to investigate carefully one case, operated on by Dr. Follis in 
Prof. Halsted’s clinic (Figs. 9, 10, ii, and 12). 

6. Here I have collected some miscellaneous cases. In 
one operated upon by Dr. Finney, the cyst in the lower end of 
the humerus had become infected and had broken through 
the shell of bone involving the elbow-joint. There are five 
cases in which there were X-ray studies only. The X-ray of 
one of these was sent to me by Dr. Colvin of St. Paul (Fig. 

13) . In three cases I have specimens or photographs of 
specimens : one sent me by Dr. Roswell Park of Buffalo (Fig. 

14) , one from Lebert’s Atlas (Fig. 15), and one, a specimen 
given me by Dr. Cotton of Baltimore (Fig. 16). These are 
single cysts of unusually large size which differ from the 
majority of the other cases by tlie abruptness of the bone 
expansion and the thickness of the bone shell (Figs. 14, I 5 > 
16, and 17). The clinical history of Dr. Cotton’s case I have 
in detail. Two cases are examples of healed bone cysts (Fig. 
18), in which the cavity is filled with normal cancellous bone: 
one of these is an observation of my own. The last cyst I 
have placed in a group by itself, because it represents the only 
one, as far as I could make out, in which the patient suffered 
from any general disease which might be looked upon as an 
etiological factor. This is a cyst reported by Fraenkel in 
1904 in which the patient suffered from scurvy of the infantile 

type. _ . . r ^ A 

We may, therefore, summarize the varieties of Group A 
as follows : 
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1. Single cyst, bony shell, no connective-tissue lining, 16 
cases. 

2. Cyst with a definite connective-tissue lining varying as 
a rule from i to 2 mm. ; in Sowers’s case 8 mm., 22 cases. 

3. A small cyst or cysts in a solid mass of ostitis fibrosa, 
6 cases. 

4- No cysts, but the bone shell is filled with a solid mass 
of ostitis fibrosa, 7 cases. 

5. Multilocular cysts, 6 cases. 

6. Miscellaneous: (a) infected, i case; (&) X-ray studies 
only, 5 cases; (c) autopsy specimens, 3 cases; (c?) healed bone 
cysts, 2 cases; (e) cysts in infantile scurvy, i case. 

These cases have in common the presence of an inflam- 
matory tissue in the medullary cavity (ostitis fibrosa), which, 
with or without cyst formation, is replacing the marrow and 
cancellous bone producing absorption of the outer table and 
associated with more or less distention of the thin bone shell. 
Unless there has been a pathologic fracture, or the cysts are of 
huge size and long duration, the periosteum is normal and 
there is little or no new bone formation. 

In a few of these cases here and there islands of cartilage 
(Fig. 19) are found. This is more often seen when the cyst 
is adjacent to the epiphyseal cartilage, but cartilage is never 
present in sufficient quantity to justify the conclusion that the 
cyst is due to the liquefaction of a primary or original solid 
area of cartilage. 

In all the cases which I have studied personally, and as far 
as I can ascertain from reading the literature, the fluid con 
tents of the cyst is never distinctly hemorrhagic; it is usua y 
thin, dark-brown in color, and contains under the microscope 
blood pigment and blood-cells. When opened the flui 1® 
never under great tension; there may be a few blood coa^a 
floating in the fluid, but this is not a prominent feature, she 
ing to the bone shell of the first variety, or the connective-tissue 
membrane of the second, there may be red, 
masses which under the microscope show organized 00 

clot and ostitis fibrosa. _ , . . 

Giant cells have been found in a few cases in this org 



Fig. 6, 



Pathol. No. St58.- The specimen ^^oved in t^he^cas^e^iHustrated m 
Aprilf?9'^oyilVyears .“eh cSete restoratioii of femur from periosteum. 



I'lG. 7. 



Pathol. No. 5699. Ostitis fibrosa of femur, no cysts. White male under 
twenty years of age ; fracture some years ago ; for five months since heavy 
lifting pain, limp, angular deformity. The X-ray shows a shadow similar to 
Fig. s. and a pathologic fracture. The solid fibrous tissue filling the marrow 
cavity of the femur was removed with the curette by Dr. Kammerer of New 
York in November, rgo,-?. 1910 — six and one-half years well. See Fig. 8. 


Fig. 8. 



Pathol 'No. 5699. Specimen removed by Dr. Kammerer from case m Fg 

l-atnoi. appearance of ostitis fibrosa. Compare with Fig. <>• 


Kit. 9. 



Pathol No. SS 33 . Photograph of patient four years 
after onset of swelling when first admitted to the clinic 
and when she refused amputation For condition six 
years later see Fig. 9a. 


Fig 9a 



Pathol No 5S33 Huge multilocular c>st of loner end of femur Photograph of 
patient ten years after onset of swelling. Colored female aged thirtj-two jears at onset 
of disease. Operation, June, 1904. Partial excision and curetting, death from hemor- 
rhage. See Figs 9. 10, and rr. 



Fig. io 



Pathol. No. 5533. The X-ray of the patient illustrated in Fig. 9' 
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blood-clot (Fig. 20), but more often they are found near the 
lamella of the bone shell (Fig. 21) ; these giant-cell areas, 
except in one or two cases, have never been present in sufficient 
numbers to characterize the picture as a giant-cell sarcoma. 
In a few cases (none of which I have observed personally) 
the reporter has looked upon the giant cells as an indication of 
tumor formation. But in these cases the same perfect healing 
has followed mere curetting. 

I mention here prominently in the introduction the char- 
acter of the fluid, the peculiar connective tissue within the bone 
shell, and the normal periosteum, because it is these factors 
which of themselves alone allow one to mal<e a positive diag- 
nosis at the exploratory incision and to limit the operation to 
simple curetting. 

Suggestive, it must be admitted, is the clinical history and 
X-ray picture, but in spite of this the differential diagnosis 
excluding the medullary giant-cell sarcoma, or the other, more 
malignant medullary tumors, has been, and must be, made at 
the exploratory incision. 

The microscopic histology (Fig. 22) of ostitis fibrosa is 
sufficiently clear to differentiate it from sarcoma. The pres- 
ence of cartilage (Fig. 19) which is not often found, except 
when many sections are made, can be looked upon as further 
evidence of the benignity of the lesion. The presence of 
giant cells (Figs. 20 and 21) is interesting, but should not 
confuse the investigator and should not be interpreted as giant- 
cell sarcoma. 

These gross and microscopic characteristics of the benign 
bone cyst and ostitis fibrosa differentiate them from the second 
group of cysts, from giant-cell sarcoma, and from bone 
aneurisms. Before proceeding with the detailed study of the 
benign bone cyst and ostitis fibrosa, it seems better to consider 
tlie second group of bone cysts. 

Group B . — Cyst due to conditions other than ostitis fibrosa. 
Of Group A there are 69 cases, of Group B 20 cases, which 
are divided into the following six varieties : 

7. Cysts in cartilage tumors or enchondromas, 4 cases. 

8. Pure myxomas with or witliout cysts, 5 cases. 
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9 - Cysts in giant-cell sarcoma, 4 cases 
10. Cysts in arthritis deformans or ostitis deformans, 4 


11. Cysts due to a subperiosteal htematoma with 
wall due to ossifying- periostitis, 2 cases. 

12. Callus cysts, i case. 


a bonj 


i-f 69 true bone cysts I find, therefore, in 

the literature at least 20 cases of benign lesions which in the 
-ray resemble somewhat the bone cyst, but which differ at the 
exploratory incision. They, however, must be considered in 
difficuWes diagnosis, and here we meet with no particular 


^ The enchondromas of Group 7 are chiefly of historical 
in erest. True central enchondromas of the long pipe bones 
must indeed be raie lesions, because in spite of the repeated 
att^pts to prove Virchow’s vie\v, we find in the literature 
to ay thirty-four 3’’ears after Virchow’s publication — but 
our cases. Virchow at an autopsy in 1876, upon a woman aged 
5 > ound a smaJl cyst in the upper end of the humerus; there 
had been no clinical symptoms and tliere was no expansion of 
one. ^ He describes fibrocartilage and fibrous connective 
tissue in the wall of the cyst. Zeroni in 1903 confirmed 
Vii chow s observation. The case is mentioned by Koenig, 
but I cannot get the original. Fleischhauer in 1905 found in 
the crest of the ilium of a girl aged 20 a multilocular cyst with 
clear fluid and cartilage in the wall. Riedel in 1906 reports 
two cases an island of cartilage in the tibia and one in tlie 
lower end of the femur. The majority of recent publications 
on bone cysts regard these four cases as accidental findings, 
and conclude that they have no relation whatever to the true 
bone cysts. 

Group 8. — Pure myxoma without cysts : This is an inter- 
esting group. In all the five Cases the tumor occupied tlie 
medullary cavity of the phalanx. Baer’s case I have examined 
histologically, and it was cured by curetting. Dreesraan, as 
also Blake, curetted, Codman resected, Bostrpem amputated. 
The curetted patients have remained well. This operation 
should be looked upon as sufficient. The X-ray does not differ 
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from a cyst, but so far cysts have been seen in the phalanx 
only in those cases in which multiple cysts have been present 
in other bones. The age of onset of these medullary benign 
myxomas of the phalanges has varied from three to thirty- 
nine years, the duration of tlie tumor from one to eighteen 
(Blake’s case) years. Pure myxomas are rare bone tumors. 
I have observed one exhibiting itself as an exostosis of the 
shaft of the humerus, another in the medullary cavity of the 
upper end of the humerus; I have seen it combined with car- 
tilage as a multiple lesion arising from the rib, and as a 
periosteal growth from the os calcis. I shall discuss these 
pure myxomas in a second contribution on bone tumors. 

Group 9. — Cysts in giant-cell sarcoma: In my personally 
observed 19 cases of giant-cell sarcoma I have seen cysts in 
but two. In the contributions on bone cysts, four cases are 
mentioned as cysts in giant-cell sarcoma. In all of them, except 
Tietze’s case, the data are somewhat incomplete. Chiari in 
1878 has reported a giant-cell sarcoma in the sacrum with 
cyst formation. Koenig observed two cysts in the medullary 
cavity of a clavicle in young girls, Koerte in the upper end 
of the femur; this case was cured by curetting. Tietze’s tumor 
was situated in the fibula; the patient was 35, and the tumor 
had been present one year; it was about the size of a cherry; 
the symptoms were pain and swelling; the bone was resected; 
the result is not given. 

Without further details it is difficult to know where to 
place these tumors. I am inclined to view them as very small 
giant-cell sarcomas. It is interesting that in one case in which 
the ultimate result is known, the patient has remained well. 
These tumors might be difficult to distinguish from bone 
aneurisms. 

Group 10. — Cysts in arthritis defonnans and ostitis defor- 
mans : I have observed one case and find three in the literature. 

It is interesting to note that all of the patients are over 50'. 
In the one which I studied (Pathol. No. 5807)} the cyst was 
confined to the great trochanter of the femur; the patient was 
70; there had been pain, tenderness, and swelling of the tro- 
chanter two years after a trauma. The shadow of the cyst 
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in the X-ray was distinctly irregular. At operation it re- 
sembled a large marrow cavity; there was no connective-tissue 
lining, but the surrounding bone showed both sclerosis and 
lipomasia. Braun found a cyst in the neck of the femur in 
a decrepit female aged 78 who two years previously had a 
fracture of the neck of the femur; the cyst contained a reddish 
fluid and fat drops. Microscopically, the bone showed osteo- 
porosis and osteoclast giant cells. Schmieden’s cyst was situ- 
ated in the lower end of the femur in a female aged 58 whose 
knee was resected for arthritis deformans. The details of 


Ziegler’s case I was unable to obtain. 

These cysts will never be confused with the simple cysts 
in younger individuals. If there is but one lesion, as in my 
case, a tumor would have to be considered. The diagnosis 
can easily be made at the exploratory incision. 

Group II. — Cysts due to periosteal hsematoma with an 
osseous wall, two cases : Deetz observed in a male, aged 18, 


three months after a trauma to the hip a tumor the size of a 
child’s head. At the exploratory operation there was a large 
cavity filled with coagulated blood ; it had a definite bone wall 
due to ossification of the periosteum. As the patient died six 
months later of heart disease, Deetz was able to obtain at 
autopsy the specimen which he illustrated. Glimm observed 
in a male, aged 25, a similar condition; there was a history of 
trauma to the right tibia, eighteen montlis before ; the trauma 


must have been a considerable one, because the patient was 
confined to bed three weeks, and the swelling never disap- 
peared. At the exploratory operation there was a periosteal 
bone shell of 3 mm. thickness, and a cavity filled witli bloo . 
These two cases are of interest in studying the differentia 
diagnosis of periosteal formations. Ossifying periostitis may 
follow trauma and is very frequent in syphilis. There is a so 
an ossifying periosteal sarcoma which is relatively benigm 
The more malignant periosteal sarcomas may be associa e 
with bone formation. I have had a recent observation of t is 
kind. So far I have been able to note only these two cases 0 
Deetz and Glimm in which cyst formation due to hsematoma 
has been present in the traumatic ossifying periostitis, an 





Fig. 12. 



Pathol. No. 5533. Thin partitions separating the cysts m case ill 

trated in Figs, g, lo, and ii. This tissue resembles ostitis fibrosa, tt 
in thickness from 3 mm. to that of transparent parchment P^P?f 
cartilage were not found, but there are a few giant-cell areas wnicn 
seen in the gross as darker, somewhat pigmented areas. 




Fig. 13. 



Pathol. No. 9025. Bone cyst of upper end of 
ulna. Girl aged six years; swelling seven months. 
First X-ray by Dr. Colvin of St. Paul in December. 
1904. This X-ray was taken April, 1906, one year 
and three months later; there has been very little 
change during this time. In March, 1909, four and 
one-half years. Dr. Colvin informs me that the cav- 
ity of the cyst is filling with bone trabecula; ; the 
expansion is still present. 


Fig, 14, 



Pathol No. 6021. Specimen sent me by Dr. 

Roswell Park of Buffalo. Abrupt expansion and tmcK 

wall of this cyst resemble the condition illustratea 
in Figs. 15 and 16. 
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shall have to leave to another paper the consideration of 

this group of cases. The benign bone cyst is never a periosteal 
lesion. 

Group 12. Callus cysts of bone: Frangenheim observed 
a very interesting cyst in an old fracture of the neck of the 
femur. Apparently it was due to an attempt at marrow fonna- 
tion in callus. From the clinical picture and the X-ray, there 
should be no difficulty in recognizing the lesion which he 
pictures. 

CLINICAL PICTURE OF BENIGN BONE CYSTS AND OSTITIS 

FIBROSA. 

Age of Onset . — The bone cyst and ostitis fibrosa is dis- 
tinctly, as Von Mikulicz observed at the German Surgical 
Congress of 1904, a disease of the youtliful individual. Among 
my 69 cases there are but five in which the age of onset was 
over 20 years. These five cases are worthy of a more detailed 
study, because this reduces the actual number of cases in 
which the patients were older than 20 when the disease was 
first noted. Bostroem’s case was reported in 1883. ^ 
placed tliis case in my fifth variety, because it was a multilocu- 
lar cyst; it had an unusual position, — the sacrum, — and was 
found at autopsy; the age of the female patient is given as 
25, but as there is no note as to the duration of the tumor, the 
onset of the lesion may have been before 20. Pfeiffer’s patient 
was 21 when the first symptom appeared, and it is quite pos- 
sible from the nature of the case that it had been present 
longer. Simmons’s patient was 28. One of my personally 
observed patients was 33 ; here we had a multilocular cyst of 
the lower end of the femur. Koenig’s patient was 40; she 
was admitted with a recent fracture of the neck of the femur, 
and the ostitis fibrosa present in the upper ends of both femora 
was found at the autopsy. 

I emphasize the fact that this disease, with the rarest excep- 
tion, beg'ins before 20, that is, before complete ossification of 
the epiphyses. Mueller, in tabulating 42 cases, notes 15 
between the ages of 20 and 59- ^ inclined to think that he 
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has included in this table cysts due to other causes, or he has 
not subtracted from the age of the patient at the time of 
observation the duration of the disease. My investigation, 
therefore, thoroughly agrees with that of Von Mikulicz as to 
the youthful age of the patients at the onset of the disease. 
The youngest patient was ; up to 10 years of age there are 
about 21 cases; between 10 and 15 about 15 cases; between 
15 and 20, II cases. The age of onset, therefore, in the 
majority of cases is under 15. 

In my personally studied cases of all bone lesions I find 
that in patients under 10 years of .age there are five examples 
of exostoses, one of medullary giant-cell sarcoma, and two of 
periosteal spindle- and rotmd-cell sarcoma. Of course, any 
conclusions based upon the statistics of one clinic are insuffi- 
cient, but it is interesting to note that in individuals under 10 
years of age the medullary lesions are either benign bone cysts 
with ostitis fibrosa, or the not very malignant giant-cell sar- 
coma. However, even in my small group between the ages of 
10 and 20, I find every variety of malignant medullary tumor, 
so that between these ages the age of onset is no help in the 
differential diagnosis. 

Duration of the Tumor . — In the study of my personally 
observed cases of sarcoma, I find a very interesting observa- 
tion, that is, in the more malignant forms of sarcoma of bone, 
both periosteal and medullary, not a single case has come under 
observation after the tumor had been present two years. 
This is due to the fact that the pain and swelling of the more 
rapidly growing malignant tumor forces the patient to seek 
advice early, and, second, because the disease usually causes 
death by metastasis within two years, while with the benign 
bone cysts and ostitis fibrosa, pain is rarely a prominent symp 
tom and swelling, as a rule, is a late symptom; the patien 
generally seeks advice because of the disability of a pathologic 
fracture. In the early cases, the patliologic fracture may 
have been the first symptom, and it is quite possible ^ 
disease had been present a longer time. When one stu les 
the X-ray of these cases and views the size of the cavity, it is 
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difficult to imagine that it is a lesion of less than one or two 
years’ duration. For example, in one of my cases referred to 
me by Dr. Leary of Boston (Fig. 19), the child was perfectly 
healthy and the cyst was only found at tlie routine examination 
made for fracture. If we assumed this cyst to have begun at 
the time of the fracture, it would have been of but five days’ 
duration. The only factor in the clinical history which allowed 
any deduction at all was the statement that the child had 
received a contusion to tlie humerus two years previously, but 
had complained of discomfort only a few days. The incident 
that brought the child under observation was a fall and frac- 
ture of the hiunerus. The cyst involved the upper half of the 
shaft. How long, shall we say, have the symptoms been 
present? So that in the table of the duration of the disease 
of these cysts and ostitis fibrosa it is quite possible that the 
trouble was present many months before it had given any evi- 
dence of its existence. 

Among the cases of bone cysts and ostitis fibrosa and 
Group B — cysts due to other conditions — the duration of the 
disease in 30 cases is estimated as less than two years, and 
in 29 cases from two to ten years or more; there are 14 cases 
of less than six months’ duration, 6 cases between six months 
and one year, and 10 cases between one and two years; there 
are ii cases between two and five years, and 18 in which tlie 
symptoms, had been present over five years. We might, there- 
fore, state that in at least 29 cases the more malignant medul- 
lary sarcomas could be excluded by the duration of the disease, 
but medullary giant-cell sarcoma cannot be excluded. In my 
personal study of 19 cases which I shall also take up in this 
paper, the duration of the disease in 7 varied from two to nine 
years. 

Symptoms of Onset. — Pain, swelling, and fracture are 
the symptoms. Fracture predominates. For example, in the 
14 cases of less than six months’ duration, 9 gave a history 
of fracture as the first symptom; pain without fracture was 
present in but 3 ; in only one did the patient seek advice because 
of swelling only. That is, in the 9 cases of fracture the 
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patients sought advice, because after the fracture, in a few, an 
X-ray revealed the cyst; in others, after the usual healing of 
the fracture, there was sufficient expansion of bone to indicate 
that a condition was present different from that to be expected 
after the healing of an ordinary fracture. 

In the group in which the symptoms had been present from 
six months to one year, in 3 cases the condition was referred 
to a fracture, in 3 there was swelling only. In the group in 
which the symptoms had been present one to two years, frac- 
ture is mentioned four times, pain without fracture four times, 
swelling twice. In those patients in whom the symptoms had 
been present from two to five years, fracture was the symptom 
of onset in 8, a few had recurrent fractures ; swelling alone was 
noted in i case, and pain in 2. In the 18 cases in which the 
symptoms had been present more than five years, fracture was 
the S3miptom of onset in 10, pain in i ; this patient had had 
pain ten years and a pathologic fracture ten days. In 3 cases 
there was swelling only, without fracture; in 2 there was a 
limp with slight curvature. This is the first time that I meet 
with limp as the symptom of onset. Both of tliese cases belong 
to the fourth variety — ostitis fibrosa of the femur. Here 
apparently the patients were unaware of the disease until the 
bending produced shortening and limp. In one case the symp- 
tom of onset was arthritis of the knee (Pfeiffer’s second 
case) ; here the patient, aged 41, suffered from what was called 
arthritis of the Icnee at the age of 17; the cavity was at the 
lower end of the femur. In the healed bone cyst of my own 
observation, in which the swelling had been present twenty 
two years, from the vague history of the patient one wo 
infer that the first symptoms of the trouble were signs 0 
infection. . 

These findings demonstrate how insidious the pathologica 
process in the medullary cavity may be until a slight 
produces a fracture. Even then the fracture heals, an t e 
patient may not return tmder observation for years. 
fore, it may be fair to conclude that in all of these cases 
only prominent etiological factor is a trauma, but we have no 



Fig. is 



Pathol No 7374 Photograph of a bone cyst 
of the upper end of the tibia taken from Labert’s 
Atlas, p 167, also sent me by Dr Park of Buffalo. 



Fig. 1 6, 



Pathol. No. 8324. Photograph of a bone cyst of the lower of the fem , 
by amputation. Longitudinal section through femur, cyst, and tibia. 
expansion, the thick bone wall, and the single cyst. Cornpare with rigs. 14 • 

clinical picture and X-ray (Fig. 17) resemble the case illustrated t The pa- 

the cyst was single with a thick connective-tissue wall, and not a multiple > ' pjpfjgn 

tient when she first observed the swelling was twenty years of age, , ofter 

was performed eleven years later by Dr. (jotton of Baltimore, because of he 
curetting the cyst. The patient recovered. 



Fig 


17. 



Pathol. No. S324. X-rav of case illustrated in Fig. ifi. made three and one-half \cars 
after the onset of the swelling. In the following seven and one-half ^ears before operation 
there w^as verv little increase in size. 



Fig. i8. 



Pathol. No. 9718. Healed bone cyst lower end of fibula- 
temale aged forty, onset of swelling at age of sixteen, 
;ymptoms for years. (Exploratory .°PO''af'°“> ® 
fhe result in Colvin s case (Fig. 13) apparently resem 
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positive evidence that the disease had its onset after the 
traunia. In fact, the evidence can be interpreted that the 
trauma simply reveals what has been present a longer period 
of time. 

I, therefore, have been unable to find any definite etiolog- 
ical factor, and I cannot agree with those who look upon the 
lesion as the result of trauma, but it cannot be denied that 
there is some justification in considering the possibility of 
traumatism as a factor. 

I agree with all the more recent investigators that the dis- 
ease is an inflammatory one, in which the medullary tissue is 
replaced by a new formation of connective tissue with or 
without cyst formation, and that the term ostitis fibrosa is 
not an inappropriate one, although it would appear that the 
term chronic osteomyelitis fibrosa cystica or solida would 
describe the condition more fully. 

Results of Treatment . — Curetting 38 cases, osteotomy for 
bending 3 cases, resection 6 cases, amputation 3 cases; no 
note 4 cases ; autopsy specimens 5 cases. In 9 cases, therefore, 
an unnecessarily extensive operation was perfomied. 

Among the cases subjected to curetting there are two 
deaths from hemorrhage and one in which it was necessary 
to amputate on account of the hemorrhage. Bockenheiraer 
reports a huge cyst in the upper half of the shaft of the femur 
of at least twelve years’ duration in a girl aged 17. Mikulicz 
had operated on tliis patient when she was 14; he simply 
injected iodoform without curetting; this individual also had 
a cyst of the tibia; the recurrent cyst was apparently of large 
size and belonged to the type in which there is no definite 
connective-tissue wall. Bockenheimer states that after curet- 
ting there was oozing and death. The other two cases have 

been mentioned before (see Figs. 9 and 16). 

In the remaining 35 cases, as far as I am able to ascertain, 
there has been one definite recurrence. Koerte in 1870, after 
first curetting a cyst with a definite connective-tissue wall in 
the shaft of the femur, amputated under the diagnosis of sar- 
coma when the cyst reformed. Kehr curetted again in two 
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weeks. With these exceptions every case has remained perma- 
nently well after curetting. In my case it is seven years since 
the operation. Dr. Beck writes me that his two cases are well 
ten and seven years after operation; Dr. Corson informs me 
that his patient has remained well eight years. We, therefore, 
can feel reasonably certain of the permanency of the result 
after curetting. 

The osteotomies have all been performed for ostitis fibrosa 
without cyst formation ; these cases resembled the one reported 
by Kammerer (see Fig. 7). These operations were performed 
by Almerini, Von Brunn, and Whitman. In all cases the 
lesion was situated in the femur, and the indication for 
osteotomy was bending. The ultimate results in these three 
cases are not noted. I am inclined to venture the opinion that 
when bending is associated with cysts or ostitis fibrosa, curet- 
ting should be simultaneous with the osteotomy. 

Resection has been performed by D’Arcis and Lexer for 
cysts of the femur and humerus without connective-tissue 
lining (my first variety). D’Arcis gives no explanation why 
he resected 22 cm. of the shaft, head, and neck of the femur, 
and implanted the fibula. Lexer resected the humerus and 
also filled the defect with the fibula. In his description he 
writes that, on exploring the cyst he found the bone shell so 
thin and in places entirely destroyed that he did not feel con- 
fident that simple curetting would accomplish a permanent 
cure, but might lead to later bending and refracture ; for this 
reason he performed a subperiosteal resection. His result is 
an unusually good one, but I am confident that it is not as good 
as the results obtained by simple curetting alone, and in many 
of the cases subjected to curetting the shell of bone has been 
as thin and as perforated as in Lexer’s case. I emphasize tins, 
because it is my opinion that curetting should be attempts m 
every case. In the very large cysts the danger of hemorrhage 
should be borne in mind and a technic established to prevent 1 • 

In Mueller’s and in Braun’s cases the cyst containe a 
connective-tissue lining. Mueller resected the metatarsi one^ 
Braun the upper two-thirds of the humerus, and Be 
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defect from the anterior surface of the tibia with a good result 
In the remaining two cases, Halsted did a subperiosteal resec- 
tion of the femur for ostitis fibrosa containing a small cyst 
(see Fig. 5), while Boetticher resected the humerus under the 
diagnosis of osteosarcoma without an exploratory incision. 
This is tile only case in which resection was done because of a 
definite diagnosis of sarcoma. 

Koerte performed an amputation in 1870 because the cyst 
in the femur, curetted at first, reformed. Miessner’s observa- 
tion was in 1884; the amputation was apparently performed 
because of the history of many fractures during a period of 
eleven years in a boy of 18; as the result of these fractures 
and the cyst with a definite connective-tissue lining, the femur 
was shortened 16 cm. There is nothing in the report to sug- 
gest that Miessner looked upon the disease as malignant. The 
third case subjected to amputation has already been mentioned 
(see Fig. 16). 

Multiple Lesions . — Cases in my own observation and those 
from the literature have been observed a sufficiently long time 
to conclude that the bone cyst and ostitis fibrosa may be local- 
ized in one bone. Yet, in this list of 69 cases, in 4 cases more 
than one bone has been involved. Von Brunn observed ostitis 
fibrosa without cyst fomiation in both femora and in the right 
tibia; osteotomy was performed, so we have no pathological 
report, nor is the ultimate result noted. In a case reported 
first by Von Mikulicz and later by Bockenheimer on account 
of a recurrence, there were typical cysts without connective- 
tissue lining in the lower end of the femur and in the upper end 
of the tibia. Pfeiffer curetted zones of ostitis fibrosa without 
cyst formation from both femora with a perfect result, while 
Tietze observed in the femur and tibia ostitis fibrosa with cyst 
formation. 

From these few cases ostitis fibrosa has been found more 
often than cysts in the multiple lesion. 

Location of the Cysts . — The most common situation is the 
hmnerus, femur, and the tibia, about in the order named. In 
the humerus, cysts without and with a narrow connective-tissue 
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lining predominate. Ostitis fibrosa without cyst formation 
was observed in one case. Ostitis fibrosa without cyst forma- 
tion of the type illustrated in Fig. 7 has been situated in the 
shaft of the femur in all cases but one. In the patient reported 
by Von Brunn the lesion was in the humerus; the patient was 
a boy aged 12 whom he saw eighteen days after an injury; a 
diagnosis of medullary sarcoma was made, but at the explora- 
tory incision, after the removal of the thin shell of bone, the 
typical tissue of ostitis fibrosa was recognized; after curetting 
a cavity was left 10 cm. in length with normal marrow above 
and below; that is, the disease did not extend to the epiphysis; 
giant-cell areas were found, but no cartilage islands. Von 
Brunn allowed this cavity to fill with blood-clot and heal per 
primam. The result in this case eighteen months after opera- 
tion, based upon fimction and X-ray, may be considered per- 
fect. In two cases the lesion corresponded with variety 5 of 
Group A — ^multilocular cysts in ostitis fibrosa, similar to the 
case illustrated in Figs. 9 to 12. I emphasize this here, because 
Boetticher in his observation resected without exploratory 
incision, having diagnosed the lesion sarcoma. In the gross 
and microscopic pathology, in addition to the multilocular 
cyst formation, there were red and yellow areas betw^een the 
septa in the expanded shell of cortical bone; the red areas 
resembled giant-cell sarcoma ; the septa and yellow areas were 
histologically ostitis fibrosa ; there were no islands of cartilage. 

The multilocular cyst of this type is the least frequent of 
all the varieties of bone cysts and ostitis fibrosa : there are but 
five cases, because the one reported by Moenckeberg is the 
same case as that of Boetticher, The one described by Koenig 


was situated in the femur and resembled very closely my 
observation (see Fig 9.). Bostroem observed a similar patho 
logic condition in a sacrum at autopsy. Schmorls case is 
incomplete. Ostitis fibrosa, therefore, is seen more often as 
a single cyst with or without any remains of connective-tissue 
lining, — 38 cases, — or as a solid mass of fibrous tissue wM 
or without small cysts — 13 cases. The small number 0 e 
multilocular cysts — 5 cases — should be emphasized, becaus 



Fig 


19, 



Pathol. No. 10275. Photomicrograph by Schapiro, showing 
islands of cartilage in the bone shell in which the bone lamellae are 
separated by ostitis fibrosa. Patient of Dr. Leary of Boston. White 
girl aged five and one-half years, contusion of humerus two years 
■without s>Tnptoms; recent injury (three days), fracture, X-ray very 
much like Fig. i . Cyst in humerus extending to epiphysis. Opera- 
tion January, 1910, curetting. The cyst contained no connective- 
tissue lining. 







KIG’. 22. 



Pathol. No. 10474- Photomicrojjraph 
nective-tissue lining (Sowers’ case, see Fig. 4 ) 
absorption. 
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tlae differential diagnosis from myxochondrosarcoma might at 
first sight seem difficult. 

In the femur every type of cyst has been observed; in the 
tibia the cysts of varieties i and 2 predominate; there is but 
one example of the solid ostitis fibrosa, and in this instance 
(Von Brunn’s case) the femur was also involved; there is 
also one example of variety 3, that is, the ostitis fibrosa with 
small cyst formation; here also the femur was involved. 

The benign bone cysts of varieties i to 5, therefore, are 
fomid prominently in the humerus, femur, and tibia; more 
often they extend to the epiphyseal line, but there are cEises in 
which the disease involves the centre of the shaft only. 

Colvin reports an X-ray of a benign bone cyst of the ulna. 
I find no recorded examples of cysts of any kind in the radius 
or in the metacarpal bones. The cases in the literature in 
which the cyst has been observed in the phalanx (X-ray) 
(Group B, variety 8) have all proved to be pure myxomas. 
In the clavicle I find no examples of bone cysts. Koenig 
reports two' cysts in giant-cell sarcoma situated in the clavicle. 

There is not an example of a true bone cyst in the pelvis. 

I have classified Bostroem's autopsy observations in variety 
5 — ^the multilocular cysts. The patient was a woman aged 25 
who died after Cesarean section; the cystic tumor filled the 
pelvis ; it had a distinct bone shell and measured 4 x 1 1 x 

II cm.; the septa were both fibrous and cartilaginous. This 
observation could just as easily be grouped with my variety 7 — 
cysts due to the liquefaction of solid cartilage tumors. Fleisch- 
hauer has reported such a cyst in the ilium of a girl of 20, and 
classifies it with Virchow’s type. Chiari records a cyst in 
giant-cell sarcoma of the sacrum, and Deetz reported a cyst 
of the ilium due to a subperiosteal hsematoma with ossification. 

Practically, therefore, we can exclude the pelvis from 
involvement in the true cyst. I have observed a healed cyst in 
the lower end of the fibula (see Fig. 18). Mueller records a 
typical bone cyst with a connective-tissue lining in one of the 
metatarsal bones. Bostroem observed in the cadaver of a 
male aged 30 a cyst with a definite connective-tissue lining in 
the os calcis. 
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the study of the X-rays only. Baser also offers no anatomical 
proof for his diagnosis in a woman of fifty who had had 
symptoms of. the disease fifteen years. The only observation 
I have been able to find recorded in American literature is by 
Be Forest Willard and Andrus. Here also there is no ana- 
tomical proof. Kolisko is the only one with full anatomical 
study at autopsy, and he brings out the fact that giant-cell 
sarcomas are not always present 

Multiple Cysts in ■ Osteomalacia . — The observations of 
Engel and Hirschberg are complete, both in the clinical history 
and autopsy. Clinically, Engel’s case suggested osteomalacia ; 
the patient was forty-two at the onset and lived thirteen years ; 
the symptoms were emaciation, weakness, pain in the bones, 
and, some years before death, multiple fractures ; the patient 
was bed-ridden. At the autopsy cysts from the size of a lentil 
to that of a hen’s egg predominated in the picture; they were 
found everywhere — in the .epiphyses and diaphyses, in long 
and short pipe bones and in flat bones ; the largest cysts had 
a fibrous membrane ; expansion of bone about the cysts was 
practically absent; there were no giant-cell tumors. Histo- 
logically, the tissue in the wall of the cysts corresponded more 
with ostitis fibrosa than with osteomalacia. Engel’s obser- 
vation was made in 1864, later Heinecke interpreted it as osteo- 
malacia. Hirscliberg’s case observed in 1889 also allows more 
than one interpretation. Von Haberer classifies it with Von 
Recklinghausen’s disease, Hirschberg himself with osteoma- 
lacia. Giant-cell tumors were preseht in this case. The dis 
ease had been present four years in a woman of thirty-five, 
is rather interesting to note that the symptom of onset was 
swelling of the left clavicle; symptoms' of other foci develope 
rapidly. Heinecke’s case is most interesting on account ^ ® 
X-ray studies. Clinically, the patient was twenty-four wth 
symptoms of four years’ duration following trauma to the e 
hip ; she came under observation with pathological fracture 0 
the left femur ;. the X-ray showed the multiple cyst At t le 
operation, on the left femur Heinecke found a cyst wit a 
connective-tissue lining. Heineke interprets the microscop 
■ as osteomalacia. 


Fig. 24. 








Pathol. No. 4520 . X-ray o£ giant-cell sar- 
coma of upper end of tibia (Bloodgood’s case). 
Well seven years and five months after curetting. 
The shadow here is more like that of a bone cyst, — 
it has not the usual abrupt expansion of the giant- 
cell tumor. 


Fig. 25. 



Fig. 26 



Pathol. No. 4520. X-rav three months after 
operation in case shown m Fig. 24. 


Pathol. No. 4520. X-ra> three 5cars .after 01 
•ation in ca^c shown in Figs. 24 anil 25. 
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The localization of the singfle cysts in ostitis fibrosa is 
much more marked than when the disease is multiple in many 
bones. In the latter disease, phalanges of fingers and toes 
and other unusual sites have been the seat of the disease. 


MULTIPLE CYSTS, OSTITIS FIBROSA, AND GIANT-CELL SARCOMA. 


There is no doubt that the bone cyst, ostitis fibrosa, and 
the giant-cell sarcoma may be a disease localized to one bone. 
There are, however, examples of very similar pathological 
conditions affecting many bones. For this reason, whenever 
a patient comes under observation with clinically a single bone 
lesion, examination should be made as a routine practice with 
the X-ray for other bone lesions, and the urine should be ex- 
amined for Bence-Jones bodies the finding of which, up to the 
present time, is considered a pathognomonic sign of multiple 
myeloma. 

I have divided these multiple lesions into the following 
groups : 

I. Multiple cysts in ostitis fibrosa: Von Recklinghausen’s 
rli.-oasc-— twelve cases. 

I 2. Multiple cysts in ostitis deformans: Paget’s disease— 
live ca.ses. 


3 - 

4 - 

cases. 

5 - 
6 


Alultiple cysts in osteomalacia — six cases. 
Multiple cysts in enchondroma: Virchow’s type- 


-two 


Multiple cysts in sarcoma — one case. 

.... Multiple cysts in mercurial poisoning — one case. 

I find no example in the literature of cysts in the niultip e 
lesion myeloma. In practically all of the recorded instances 
of Von Recklinghausen’s ostitis fibrosa of the entire skeleton 
cysts have been observed, while in Paget’s disease and ost^o 
malacia cyst formation is rather the exception than the ru^^ 
The multiple tumors — enchondroma and sarcoma 
themselves very rare lesions. How often they occur 
cyst formation I have not had the opportunity to ascertain- ^ 
Juk. what the practical side of these multiple lesions o 
will be in the future I am not prepared to state, but as 
patients may live many years, perhaps we will learn 
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peiience that operative intervention may give relief, prolong 
life and perhaps, in some cases, accomplish a cure. 

Multiple Cysts in Ostitis Fibrosa , — This general disease of 
the skeleton was first described by Hirschberg in 1889, but he 
looked upon the lesion as osteomalacia with cyst formation. 
The disease for this reason owes its recognition and name 
to the contribution of Von Recklinghausen in 1891. In all of 
these cases there has been cyst formation; in seven out of the 
twelve multiple giant-cell tumors were also noted. I have 
been able to show that in the local lesion cysts are found with 
the rarest exceptions and giant-cell areas are frequently seen 
in the microscopic sections and sometimes in the gross. 

In the disease affecting the general skeleton the cyst for- 
mations are apt to be smaller and the giant-cell areas more 
numerous and larger. The symptom of onset as a rule is ob- 
served later. In about five out of twelve cases the patients 
were over twenty, two over fifty; the remaining seven were 
under twenty. Von Haberer’s patient was three at the onset. 
The duration of life has varied from eighteen months to 
eighteen years, during which time the patients have suffered 
from one or more fractures, bending of the bones and multiple 
swellings. They frequently complain of so-called rheumatic 
or joint pains, and death takes place under the picture of 
marasmus. Although giant-cell tumors are found in many 
bones, in not a single instance has metastasis to internal organs 
been found. Rehn’s contribution is one of the best because of 
a full pathologic study. The case published by Crile and Hill 
is the only one in American literature, except tliose discussed 
in my contributions to “Progressive Medicine.” Crile and 
Hill interpret their observation as multiple giant-cell sarcoma, 
but it seems to me that it belongs to the group of Von Reck- 
linghausen’s disease. 

Multiple Cysts in Pagefs Disease —There is considerable 
confusion in this smaller group, and all of these cases may 
really be Von Recklinghausen’s disease. The patients are 
older, although Sonnenberg, in reporting three cases, observed 
one at sixteen years of age ; the other two were aged sixty-one 
and forty-seven. In these cases the diagnosis was based on 



Pathol. No. 4S20. Part of the tissue removed from the medullary cavity in the 
case illustrated in Figs. 24, 25, and 26. Note the broken-up cellular tissue. This is the 
appearance of a giant-cell sarcoma after hardening of the tissue in formalin or alcohol. 


Fig. 28. 










Pathol No. 6893. Giant-cell sarcoma of lower end of ulna. X-ray before operation, 

Davis s case. 


Fig. 30. 



Pathol. No. 6893. 


X-ray of 


the result in case shown in Fir. 39 
a£ter operation. 




five years and five months 



Fio. 31. 


32. 



Pathol. No. 7440. Giant-cell sar- 
coma. Photograph of alcohol speci- 
men. Longitudinal section through 
^mur showing medullary growth. 
Taylor s case. 



Path'l. No. 9881. X-ray of a giant- 
cell sarcoma confined to the medullary 
cavity of the inner condyle of the femur, 
before first operation. DaCosta's ease. 
See Fig. 33. 


Fig. 33. 



Pathol. No. 988 r. Photograph of a longitudinal section through ‘^.’’^.‘"jfipifsarcoma 
the femur removed by local resection. (See Fig. 32.) Note the fibrosa as m 

with cyst formation, — a distinct fibrous and bony capsule and areas or osm 

Fig. 37. 
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Goldthwaite in Boston was good enough to send me X-ray 
pictures of multiple cyst formations in osteomalacia. The 
pathologic investigation was made by Dunlop. The symptom 
of onset was coxa vara. In Hart’s case there were giant-cell 
tumors similar to those in Hirschberg’s case. His patient was 
seventy-six; the cyst formations were numerous, also the frac- 
tures. In 1886 Rindfleisch called attention to cysts in 
osteomalacia. 

The evidence, therefore, of marked cyst formation in 
osteomalacia is more conclusive than in Paget’s disease. 

Cysts in Multiple Enchondromas . — I have called attention 
to the relatively few observations of cyst formation in enchon- 
droma — four cases, the first observation by Virchow. In the 
publication of Froriep (Chirurgische Kupfertafeln, 1831) 
there are illustrated autopsy findings which can be interpreted 
as cysts in multiple chondromas. Froriep looked upon them 
as hydatid cysts. The patient had suffered years with rheu- 
matic pains, and before death there was a spontaneous fracture 
of the tibia. Virchow looked upon this observation as an 
example of Von Recklinghausen’s disease. Koch mentions 
that Nelaton had reported a case of multiple cysts which he 
attributed to the liquefaction of primary solid cartilage tumors. 

Single and multiple central enchondromas are rare, but 
undoubted examples have been reported. I have just had the 
opportunity to see with Drs. Le Conte and Longcope in the 
Pennsylvania Hospital of Philadelphia, a medullary lesion of 
the entire left femur which, in the X-ray and clinically, sug- 
gested ostitis fibrosa, but the tissue removed by Drs. Le Conte 
and Lee, when studied under the microscope is chiefly cartilage 
in places undergoing degeneration; here and there are islands 
of ostitis fibrosa ; there are no giant-cell areas. The case, then, 
differs from my variety 4 (see Fig. 8) in that cartilage com- 
poses the principal part of the new formation in the medullaiy 
cavity, and ostitis fibrosa is observed only in small areas. This 
case is apparently unique up to the present time. 

M^iltiple Cysts in Sarcoma— The case reported by West- 
phalen and mentioned by Glimm, it seems to me, resern e 
Rehn’s case of multiple ostitis fibrosa with cysts an gian 
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tumors. The patient was over forty and came to the clinic 
complaining of pain in the knee of a few days’ duration, but 
on examination multiple swellings of the bones were found 
w'hich had been present six years, painful at first only. At 
the autopsy blood cysts were found in the epiphyses of a 
number of bones and in the wall of the larger cyst in the tibia 
he found numerous round cells. It is imfortunate that the 
autopsy was so incomplete, because it would be very interesting 
if the diagnosis of Westphalen of cystic degeneration of mul- 
tiple sarcoma could be supported by better evidence. The one 
unusual finding was the blood in the cysts which we have 
observed before in giant-cell sarcoma and especially in the bone 
aneurism. 

Westenhoffer, discussed by Von Haberer, reports a mul- 
tiple cystic condition of the entire skeleton which he attributes 
to mercurial poisoning. 

These diseases of the entire skeleton should be considered 
by the surgeon in his differential diagnosis. I have not men- 
tioned multiple myeloma in detail, because so far no cyst for- 
mation has been observed in this disease, and, as I have stated 
before, the diagnosis is best made by an examination of the 
urine. 

GIANT-CELL SARCOMA. 

There are two remarkable facts in my list of eighteen per- 
sonally studied cases of medullary giant-cell sarcoma: first, 
every one of the cases is well to-day; second, of the eighteen 
cases ten — over 50 per cent. — were situated in the lower end 
of the radius. In my list of all sarcomas of bone the radius 
(all in the lower end) has never been the seat of any other 
tumor except this giant-cell sarcoma. 

Cases Which Have Been Stibjected to Curetting- 

Case I. — Pathol. No. 4520, tumor in upper end of tibia, 
patient aged twenty-nine, S3miptoms nine years after trauma. 
Operation (Bloodgood) December 4, 1902: April, ^ 

seven years and five’ months. This case has been 
me in the Johns Hopkins Hospital Bulletin, vol. xiv. May, 
(Figs. 24, 25, 26, 27, and 28.) 
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Case II. — ^No. 6893, tumor in lower end of ulna ; patient aged 
two and one-half years; symptoms nine months. Operation by 
Dr. G. G. Davis, of Philadelphia, December, 1904. April, 1910, 
well, five years and five months. This case has been reported 
by Davis in the University of Pennsylvania Bulletin, November, 
1905^ vol. xviii, p. 249. Dr. Davis in this paper gives credit to 
my publication in 1903 for suggesting to him the conservative 
operation, and my result which was known at that time seemed to 
justify it. 

Through the courtesy of Dr. Davis and the kindness of the 
patient’s father, who is a physician, I am able to reproduce the 
original X-ray made before operation (Fig. 29) and one of the 
results (Fig. 30) to-day, from which it is impossible to conclude 
that there had been any previous disease. 

The description made by Davis of his operative, findings de- 
scribes graphically the typical picture of a giant-cell sarcoma 
containing a cyst. Davis writes ; “ An incision ... re- 
vealed a thin shell of bone which on being removed exposed 
a cavity filled with S c.c. of thin dark-brown fluid; the cavity 
extended upwards, gradually diminishing in size until it ended 
half-way up to the elbow ; it had a couple of ridges in it and laid 
near the surface; the cavity in its lower spherical part contained 
only brown fluid and no lining membrane; the upper conical 
portion was filled witli a reddish granulation-looking material, 
soft in consistency, with no trace of any cartilage. The tissue 
was removed, and the cavity thoroughly curetted and packed 
with gauze. . . . The microscopic examination showed 

the growth to be a round-cell ( ?) sarcoma with numerous giant- 
cells.” 

The question which arises here is: can this case of Davis 
be looked upon as a benign bone cyst with ostitis fibrosa and 
giant-cell areas, or is it a true medullary giant-cell sarcoma 
with cyst formation (Fig. 38) ? It differs frojn the other bone 
cysts which I have personally observed, and apparently from 
those in the literature. The cysts in giant-cell sarcoma which 
I have previously noted (p. 151) as variety 9 of Group B, 
apparently, from the meagre details given, resemble this case 
of Davis. I wish to emphasize here that in tliis medullary 
lesion which has remained well now over six years after 
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curetting-, the fluid contents was not hemorrhagic, as observed 
in my three cases of bone aneurism. In this observation of 
Davis’s apparently all the solid tissue resembles, in the gross 
and microscopic, the giant-cell sarcoma. Nothing suggestive 
of ostitis fibrosa was found, but as sections of the bony shell 
were not made, this cannot be excluded, I mention this fact 
here, because in some of my cases of giant-cell sarcoma I have 
demonstrated large areas of ostitis fibrosa. 

Case III. — Pathol. No. 7440, tumor in the lower end of the 
femur in a white male, aged twenty-two, symptoms of five months’ 
duration, probably after trauma. January 26, 1906, Dr. Wm. J. 
Taylor, of Philadelphia, curetted; there was local recurrence 
in a few months and amputation was performed by Dr, Taylor, 
This patient at the present time — four years and three months 
since the first operation — is well. 

This case is interesting, because the symptom of onset 
first observed by the young athlete who was a tennis player, 
was weakness of the left knee; pain and discomfort followed; 
swelling was late. Dr. Taylor notes that the general con- 
dition of the patient suggested ansemia, but there was no 
blood count. The X-ray was pretty typical of a medullary 
tumor preserving a bony shell. It is interesting to observe 
that a few days before operation, and while at the hospital, the 
patient had some fever. Dr. Taylor -writes me as follows 
with regard to the operation: 

“ On cutting down to the bone it was found to be soft, and the knife 
readily entered a cavity which involved the whole of the lower en 
the femur; a large quantity of soft, broken-down and unhealthy tiss 
was scraped out with the curette. . . The cavity thus 
large, and my finger-tip could sweep around the whole of the wa , 
seemed to be smooth and unbroken at any point. The blee 
profuse, so much so. that it was necessary to pack firmly. . • _ • • 
was tremendous oozing of blood for days, and all the packing 
taken out for a long time. Gradually the cavity filled with granu 
tissue and finally closed.” 

I wish to call attention to this description by D^** Taylo^ 
of the diffuse bleeding when a medullary giant-cell 
is curetted, and I should advise the routine employment 0 



Fig. 34 




Pathol. No. 10376. X-ray of medulHry 
dant-cell sarcoma of lower end of radius. 
Jhambers’s case. 


Fig . 35 



Pathol. No. 8412. X-ray after 
operation in Bioodgopd’s case, resection 
of a recurrent tumor in the lower end of 
the radius. Transplantation of piece of 
ulna to radial defect. 



Pathol No. 8412. Painting of fresh appearance of giant-cell sar- 
coma (Bloodgood’s case), recurrent in the lower end of the radius. 


Fio. 37. 



Pathol. No. 8680. Giant-cell sarcoma of lower end of radius 
of at least six years’ duration. Photograph of sectiM of 
specimen showing the definite fibrous capsule: the bony sneii 
has almost disappeared. The red, currant-jelly areas (g). we 
definite white areas of ostitis fibrosa (f), and the mottled rea 
and white areas of the mixed giant-cell tumor and ostitis 
fibrosa (gg). 



Fig. 38. 



Pathol. No. 7851. Jledullary giant-cell sarcoma of lower end of femur. Photograph 
of section through femur and tibia. Interesting on account of the cyst formation in a typi- 
cal giant-cell sarcoma. Patient of Dr. Mitchell of Washington Well tuo and one-half 
years since amputation. 


Fig. 39. 



Pathol. No. 6471. Bone aneurism. Blood 
cyst at lower end of tibia. Spindle-cell sarcoma 
in wall of cyst. Mistaken at first operation for 
benign bone cyst. Death one j'car later of me- 
tastasis. Finney c.asc. 
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Esmarch, which, I am quite certain, allows a more thorough 
curetting, and after this a disinfection of the cavity with 
pure carbolic acid, followed by alcohol and later by boiling 
water, as recommended by Von Eiselsberg, and even the use 
of the Paquelin cautery. If one is able to compare my case 
in the upper end of the tibia with Dr. Taylor’s in the lower 
end of the femur, there seems no reason why he did not obtain 
an equally good result; there was, however, some difference 
in the technic : I employed the Esmarch and am quite confident 
that thanks to this I was able to curette more thoroughly; 
then the cavity was disinfected with pure carbolic acid a num- 
ber of times; when the Esmarch was removed the bleeding 
was so profuse from the bone shell that I replaced the Esmarch 
and lined the cavity with wax; I then packed gauze into the 
cavity with a hammer and chisel ; there was no bleeding when 
the Esmarch was removed. 

The danger of hemorrhage in curetting a giant-cell sar- 
coma, especially in the large bones, should be borne in mind, 
and before proceeding with the operation one should be pre- 
pared to deal with this complication promptly. 

I have been able to study the tissues removed by Dr. Tp.ylor 
at the first operation with the curette and through his courtesy 
I have the specimen obtained by amputation (Fig. 31). This 
case is interesting, because it is one of my examples in which 
in a giant-cell sarcoma there are areas of ostitis fibrosa. I am 
sorry that Dr. Taylor could not see his way clear to attempt 
a second curetting. I will bring forth evidence that in giant- 
cell sarcoma repeated curetting has not shown any danger 
of metastasis, and now and then has accomplished a cure after 
two or more trials. 

Case IV. — Pathol. No. 9881, tumor of lower end of femur 
(Fig. 32). The tumor was removed by the curette in March, 
1909, by Dr. J. C. DaCosta, of Philadelphia. It was confined 
entirely to the inner condyle of the lower end of the femur. 
There was recurrence, and in June, 1909, I was given the oppor- 
tunity by Dr. DaCosta to study the sections of the tumor and the 
X-ray of both the primary and the recurrent medullary tumor. 
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In my list of eighteen cases the curetting has been attempted 
seriously in five; three of these have remained well: my own 
in the upper end of the tibia, Davis’s case in the lower end of 
the ulna, and Chambers’s case in the lower end of the radius. 
Two cases have recurred: patients of Drs. Taylor and Da 
Costa, but these patients are apparently well : one after ampu- 
tation of the femur and one after resection of the inner con- 
dyle of the femur. In two cases the curetting, which was done 
before the patient came under observation, cannot be looked 
upon as more than an exploratory incision. 

Cases from the Literature in Which Curetting Was Done, 

Up to the present time my study of the literature is not 
complete, and it would be impossible to delay this paper for its 
completion. It is interesting to note, however, that up to 
the present time we have collected nineteen cases of undoubted 
giant-cell sarcomas among which six were curetted: in one 
only did the tumor recur and the patient remained well since 
local excision. The cases are as follows: 

O. Kocher : Left tibia, well three years. Age 26, symptoms 2 years 
and 3 months. 

Kramer: Lower end of femur, well twelve years. Age 16, symptoms 
6 months. 

Kramer: Upper end of humerus, well eight years. Age I 3 i 
toms nine months. . , 

Karewski: Shaft of femur, well four years. Age of patient an 
duration of tumor not stated. 

Kopfstein: Fibula, well two years and four months. Age 8, 
toms ten months. In this case there was recurrence four months a e 
curetting, and the tumor was then excised, . 

Hinds: Lower third of femur, well two years and six months. 

34, symptoms fifteen months. 

These results are therefore somewhat better than among 
the cases I observed. Kocher’s successful case somewhat m 
sembles mine in its position in the tibia, although in his cas 
the tumor was situated in the lower end of the tibia. It is ^ ^ 
important to note that in three of the five successfully cum 
cases the tumor wms in the femur, tsvo in the lower end an ^ on^ 

' ft. I emphasize this, because from tlie experien 
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of Drs. Taylor and Da Costa one might be unwilling to attempt 
curetting here. 

Of the remaining thirteen cases all of the patients have 
remained well, a number of them longer than four years since 
operation. The relative frequency of giant-cell sarcoma in 
the lower end of the radius in this group is less than in mine : 
three instead of ten. But it must be borne in mind that this 
list from the literature is by no means complete. 

The following cases have been found in the literature and 
are noted here, because the tumors were curetted : some of these 
may be giant-cell sarcomas. 

Wiesinger. Femur, upper third; patient aged fifty years; tumor a 
myxochondrosarcoma. Recurrence in three months, amputation. Well 
six years. 

Kocher; Right tibia. Recurrence one month after curetting, ampu- 
tation. Well twenty years. The patient’s age was forty-eight, symptoms 
two years. Kocher simply says it is a myelogenous sarcoma. 

Jenckel: Upper third of femur, in trochanter minor. Well twelve 
and one-half years. Age twenty-two, symptoms four and one-half 
months. Jenckel describes a bony shell containing a blood-cyst. This 
suggests a tumor similar to that in Davis’s case in the lower end of the 
ulna. 

The evidence, therefore, in the literature favors the position 
taken in this paper that curetting in selected cases is justifiable. 

The Diagnosis of Giant-cell Sarcoma . — The age of the 
patient in my list with one exception has varied between twenty 
and sixty-six at the onset of the symptoms. The patient of 
Davis was two and one-half years of age. This is a veiy 
interesting fact. I have previously stated that the age of onset 
of the medullary benign cyst or ostitis fibrosa is rarely over 
twenty; now we find that the medullary lesion which casts a 
somewhat similar shadow in the X-ray is rarely observed 
under twenty and may, arise as late as sixty-six. It is for- 
tunate, therefore, that throughout life we may expect this 
benign-, or rather less malignant, medullary disease, and it is 
this fact that makes it imperative to explore every medullary 
tumor seen in the X-ray or exhibiting itself clinically with 
swelling or pathologic fracture, before resorting to amputation. 
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In the literature there are a few cases of medullary giant-cell 
sarcoma under twenty years of age — enough to show that the 
giant-cell sarcoma is much less infrequent in patients under 
twenty years than the bone cysts in patients over twenty. 

The duration of the tumor in giant-cell sarcoma has varied 
from five weeks to nine years, both in my cases and in those 
noted in the literature. In quite a number of cases the 
bony shell has been perfectly preserved after the symptoms 
had been observed a number of years ; in my case nine years. 
When the symptoms have been present over two years the more 
malignant medullary sarcomas can practically be excluded. 

In my table of cases trauma has been an etiological factor 
in every case, in a few there has been a definite fracture (two 
of the medullary giant-cell sarcomas of the lower end of the 
radius were associated with Colles’s fractures) . Pain is not a 
very prominent symptom, but it is practically always present, 
and there is tenderness ; expansion of bone takes place some- 
times a number of months after the local pain and tenderness. 
As a rule the expansion is slow. In contrast to the cysts m 
' ostitis fibrosa, on one hand, and the more malignant medullary 
sarcomas, on the other, pathologic fracture in my experience 
has not been obseiwed in giant-cell sarcoma. The X-ray 
shadow does not differ at all from that of a bone cyst (Figs. 


24 and 29). It is true, that as a rule in a giant-cell sarcoma 
the distention of the bone is more abrupt and circumscribe 
(Figs. 32 and 34) . That is, the involvement of the medullary 
cavity in the longitudinal diameter of the bone is much more 
limited than in bone cysts (Figs, i, 2, 4), but the distention 
of the part involved is greater. Both in bone cysts an m 
giant-cell sarcoma, we may have great distention of the marrow 
cavity with the preservation of the bony shell, while in the mor^ 
malignant medullary sarcomas the tumor as a rule g^oi 
directly through the bone without producing much 
In multiple myeloma the shadow does not differ in t e 
stage from bone cysts or giant-cell sarcoma. In niy 
ence, in the fully developed bone cyst or giant-cell ’ 

one would be able to exclude with considerable certainty 
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Other medullary lesion, except the myeloma when occurring as 
a single lesion, but I can imagine that in the very early stage 
of the more malignant medullary sarcoma the shadow could 
not be differentiated from that of the cyst or giant-cell sarcoma. 
For this reason the ultimate diagnosis must rest until the ex- 
ploratory incision is made. 

I wish to emphasize this difficulty in the X-ray plate. My 
more recent experience has demonstrated that as we see bone 
lesions, both medullary and periosteal, earlier we find positive 
differential diagnosis from the X-ray more and more difficult. 

Again, giant-cell sarcoma in a few instances may break 
through its distended bony shell and produce a periosteal 
tumor, infiltrating the soft parts. In a case situated in the 
lower end of the radius of but three months’ duration the bone 
capsule was destroyed and the joint and soft parts infiltrated. 
In this case there had been repeated traumatism. The patient, 
however, has remained well twelve years after amputation. In 
this case, I am inclined to think, the infiltration of the soft parts 
was too extensive for an attempt even at resection. Clinically 
and in the X-ray this case had the characteristic features of the 
most malignant type, yet in the gross it was recognized as 
the hemorrhagic giant-cell tumor, and this was confirmed by 
the microscope. In a second case in which the tumor was 
situated in the lower end of the radius, it would be impossible 
to make out a bony shell in the X-ray, and the operation 
revealed infiltration of the soft parts, yet the tumor was a 
giant-cell sarcoma, and the patient has remained well ten years 
since amputation. 

The medullary giant-cell sarcoma may now and then exhibit 
the features supposed to be characteristic of the more malignant 
types. 

There is evidence that infiltration of the soft parts outside 
the bone capsule in medullary giant-cell sarcoma need not be 
looked upon as positive indication for amputation. Resection 
is justifiable, provided after the removal of the disease a limb 
with useful function will be preserved. In 1892 Dr. Halsted 
resected the lower ends of radius and ulna for a pulsating 



JOSEPH C. BLOODGOOD. 


periosteal tumor surrounding the ulna. The patient was a 
colored woman aged forty-live and the tumor had been present 
one year. It is the only giant-cell sarcoma in which pulsation 
has been noted. At the operation the tumor had the character- 
istic appearance of the giant-cell neoplasm. In the tissues 
removed I have demonstrated with the microscope that the 
zone of uninvolved muscle removed beyond the tumor was so 
narrow that it all can be seen in one field under the low power 
of the microscope. Yet this patient remained well twelve years 
since the operation, and died of other causes. The function 
of the arm was fair. 

The local growth of giant-cell sarcoma is usually circum- 
scribed, even when it is periosteal, but now and then a certain 
degree of infiltration is noted. 

The Fresh Appearance of Medullary Giant-Cell Sarcoma.— 
I have now seen giant-cell sarcoma in the medullary cavity of 
the long pipe bones about twelve times, and in addition I have 
observed it in the fresh twice in the medullary cavity of the 
lower jaw, and, perhaps, as a periosteal epulis ten or fifteen 
times. In all the other cases I have observed the tissue only 
after hardening in alcohol or formalin. I have been struck by 
the uniformity of its fresh appearance (Fig. 36). K 
from the periosteal and medullary sarcoma of the spindle-, 
round-, or mixed-cell type by its color. It is distinctly vascu 
lar ; it resembles to a certain extent young granulation tissue. 
The appearance can be well described as that of currant-je y, 
and I find this term employed by many others in the literature. 
Mixed with the red areas there may be white areas, and are^ 
mottled, white and red (Fig. 37). The second characteristic 
feature is the consistency of the tumor. There seems ^ ^ 
complete absence of any supporting stroma. It can be bro 
up with the finger or the curette into small pieces (Fig 27^^ 
and one sees not even the finest connective tissue holding 
pieces together, yet it does not break up into finely gran 
masses characteristic of the very cellular round-cell sarco 
The consistency resembles to a certain extent “ j,s 

In a few instances the white areas are quite firm and ro 
then we have an admixture of ostitis fibrosa. 
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It is very remarkable that this vascular, cellular, tumor is 
in its growth just as circumscribed as a fibro-spindle-cell 
fibroma or fibrosarcoma. The giant-cell sarcoma tissue can be 
removed from its bony shell as easily as the connective-tissue 
lining of a bone cyst, in fact it, is less infiltrating than the 
fibrous tissue of the latter. In many cases the giant-cell tumor 
cannot be demonstrated deep in the bony capsule. 

Microscopically (Fig. 28), giant-cells somewhat of the 
osteoclast type predominate in the picture. Without these 
giant cells the histologic structure suggests granulation tissue ; 
there are numerous endothelium-lined blood spaces separated 
by connective-tissue stroma filled with spindle and round cells, 
but here we find very little of the eosin-staining fibrous tissue 
and very few fibroblasts; the giant cells are often seen in the 
endothelium-lined space, and some investigators have looked 
upon the giant cells as the product of endothelial budding. 

BONE ANEURISMS. 

I have observed three cases of bone aneurism — a term 
employed in the literature to describe a hsematoma in a very 
malignant medullary spindle- and round-cell sarcoma. In 
only one of these cases was there any difficulty in making the 
differential diagnosis. I will describe this case first, — as it 
has many unusual features. 

Case I. — Pathol. Nos. 6326 and 6471. Bone aneurism in lower 
end of tibia. Male, aged thirty-five. This patient for twenty-five 
years, since ten years of age, has had pain and swelling in the 
region of the left ankle. At the onset, on account of the pain, he 
was confined to bed fourteen months. Since then the swelling has 
remained and he would only have recurrent attacks of pain. 
The condition has been diagnosed arthritis. Six weeks before 
operation, on account of the recurrence of the pain, he consulted 
Dr. Hamburger, who referred the patient to Dr. Finney. The 
swelling and pain were confined to the lower end of the tibia. 
An X-ray was taken and the shadow was looked upon as indi- 
cating a bone cyst. At the operation the cavity contained blood 
clot and was lined by tissue resembling organized blood clot. 
Curetting was done. The tissue which I received in the labora- 
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tory consisted chiefly of blood clot and organized blood dot. 
From the sections it was very difflcult to make a positive diag- 
nosis. There were hemorrhage, granulation tissue from the 
organization of the blood clot and a tissue very rich in spindle 
and round cells in which there were a number of giant cells. 

The first operation was performed April 28, 1905. The 
cavity filled so rapidly with a hemorrhagic tissue that one could 
feel quite certain that it was not a benign cyst, and even a giant- 
cell sarcoma, from our present-day experience, could be excluded 
from this very rapid growth filling the cavity. I saw the patient 
with Dr. Finney at the second ■ operation June 14, 1905. The 
tissue of the medullary tumor had now broken through the bone 
in places and infiltrated the soft parts. The growth was peariy- 
white in color and coarsely granular — not at all the appearance of 
giant-cell sarcoma, but that of a spindle-cell sarcoma. In the 
centre of the cavity was organized blood clot. As the tumor had 
infiltrated beyond the hope of local excision, amputation was 
performed. The patient died about one year after the second 
operation with evidence of internal metastasis. 

When we examine critically the specimen (Fig. 39) we find 
that there is not a distinct shell as seen in bone cysts or giant- 
cell sarcoma, but a cortical bone varying in thickness, irregularly 
eroded by the infiltrating tumor which in places has perforated 
it. When we examine the sections we can understand the diffi- 
culty of diagnosis from the tissue removed at the first operation, 
because the organized blod-clot tissue covering the surface of le 
tumor has, in places, no evidence of the tumor at all : it shows 
organized blood clot containing a few giant-cells, while the tiOTor 
itself is a pure spindle-cell sarcoma without giant cells. s 
is, at the first operation we examined the hemorrhagic contents 


and little or nothing of the tumor proper. 

Case IL— Pathol. No. 2881. Bone aneurism in the uppe 
end of the femur. The clinical picture was looked upon as^®^ 
characteristic of a malignant sarcoma and so extensive 
shoulder-girdle amputation was done by Dr. Cushmg wi 
exploratory incision. The patient lived four years an^ 
with evidence of local recurrence and internal 
symptoms of which had been present four months be^re 
The patient was a male, aged thirty-two, and had su ere 
in the region of the right shoulder four years; the paif’ 
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worse after a hard day’s work, yet there was no weakness or 
swelling. Six months before operation, after a contusion of the 
shoulder, there was very rapid swelling with the formation of 
the tumor shown in Fig. 40. The specimen (Fig. 41) exhibited 
a huge cavity filled with blood clot, with complete destruction 
of the bone. A piece of the head (/?) is preserved and the shaft 
(^) ends abruptly in the hematoma. This cavity has a thin 
connective-tissue capsule (c). Only under the microscope was 
I able to make out a thin zone of tumor tissue — a spindle-cell 
sarcoma. 

Case III. — Pathol. No. 8951. Bone aneurism in the lower 
end of femur. White male, aged twenty-one. Sustained a 
traumatism to the knee four months ago, followed by swelling 
on the inner side, severe pain and stiffness of the knee. Six 
months before operation the exploratory incision was made, 
and there has been a discharge of blood from sinus since. The 
cavity was explored by Dr. Finney, who found a huge hsema- 
toma. In the tissue removed with the curette I demonstrated 
with the microscope only the presence of round-cell sarcoma 
(Figs. 42 and 43). As the condition was looked upon as incur- 
able, the patient was allowed to go home. I am informed that 
he died a few months later of metastasis. 

With our experience with bone cysts, ostitis fibrosa and 
giant-cell sarcoma I am of the opinion that the bone aneurism, 
if seen in the early stage as in my first case, can be recognized 
by the hemorrhagic contents which is never present in bone 
cysts and, so far in my experience, is very rare in giant-cell 
sarcoma. When present in giant-cell sarcoma, the cyst is a 
relatively small affair and the characteristic giant-cell tissue is 
present in large quantities about the cyst. [See Davis’s case 
(Fig. 29) and Mitchell’s case (Fig. 38)]. 

These three personally observed cases have in common a 
cavity filled with clotted blood. In two cases the bony shell 
had been partially or completely destroyed ; in one, that situated 
in the lower end of the tibia, the bony shell at the first opera- 
tion was apparently preserved, but at the second operation the 
tumor tissue had infiltrated through bone shell into the sur- 
rounding tendons and muscle. In not one of these three cases 
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tory consisted chiefly of blood clot and organized blood clot. 
From the sections it was very difficult to make a positive diag- 
nosis. There were hemorrhage, granulation tissue from the 
organization of the blood clot and a tissue very rich in spindle 
and round cells in which there were a number of giant cells. 

The first operation was performed April 28, 1905. The 
cavity filled so rapidly with a hemorrhagic tissue that one could 
feel quite certain that it was not a benign cyst, and even a giant- 
cell sarcoma, from our present-day experience, could be excluded 
from this very rapid growth filling the cavity. I saw the patient 
with Dr. Finney at the second ’ operation June 14, 1905. The 
tissue of the medullary tumor had now broken through the bone 
in places and infiltrated the soft parts. The growth was peariy- 
white in color and coarsely granular — not at all the appearance of 
giant-cell sarcoma, but that of a spindle-cell sarcoma. In the 
centre of the cavity was organized blood clot. As the tumor had 
infiltrated beyond the hope of local excision, amputation was 
performed. The patient died about one year after the second 
operation with evidence of internal metastasis. ' 

When we examine critically the specimen (Fig. 39) we find 
that there is not a distinct shell as seen in bone cysts or giant- 
cell sarcoma, but a cortical bone varying in thickness, irregularly 
eroded by the infiltrating tumor which in places has perforated 
it. When we examine the sections we can understand the diffi- 
culty of diagnosis from the tissue removed at the first operation, 
because the organized blod-clot tissue covering the surface of e 
tumor has, in places, no evidence of the tumor at all : it shows 
organized blood clot containing a few giant-cells, while the ti^or 
itself is a pure spindle-cell sarcoma without giant cells. s 
is, at the first operation we examined the hemorrhagic contens 


and little or nothing of the tumor proper. 

Case II.— Pathol. No. 2881. Bone aneurism in the uppe 
end of the femur. The clinical picture was looked upon as^s^ 
characteristic of a malignant sarcoma and so 
shoulder-girdle amputation was done by Dr. Cushing w 
exploratory incision. The patient lived four years an 
with evidence of local recurrence and internal 
symptoms of w'hich had been present four months 
The patient was a male, aged thirty-two, and had suffere 
in the region of the right shoulder, four years ; the pam 
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worse after a hard day’s work, yet there was no weakness or 
swelling. Six months before operation, after a contusion of the 
shoulder, there was very rapid swelling with the formation of 
the tumor shown in Fig. 40. The specimen (Fig. 41) exhibited 
a huge cavity filled with blood clot, with complete destruction 
of the bone. A piece of the head (/j) is preserved and the shaft 
(s) ends abruptly in the hematoma. This cavity has a thin 
connective-tissue capsule (c). Only under the microscope was 
I able to make out a thin zone of tumor tissue — a spindle-cell 
sarcoma. 

Case III. — Pathol. No. 8951. Bone aneurism in the lower 
end of femur. White male, aged twenty-one. Sustained a 
traumatism to the knee four months ago, followed by swelling 
on the inner side, severe pain and stiffness of the knee. Six 
months before operation the exploratory incision was made, 
and there has been a discharge of blood from sinus since. The 
cavity was explored by Dr. Finney, who found a huge hzema- 
toma. In the tissue removed with the curette I demonstrated 
with the microscope only the presence of round-cell sarcoma 
(Figs. 42 and 43). As the condition was looked upon as incur- 
able, the patient was allowed to go home. I am informed that 
he died a few months later of metastasis. 

With our experience with bone cysts, ostitis fibrosa and 
giant-cell sarcoma I am of the opinion that the bone aneurism, 
if seen in the early stage as in my first case, can be recognized 
by the hemorrhagic contents which is never present in bone 
cysts and, so far in my experience, is very rare in giant-cell 
sarcoma. When present in giant-cell sarcoma, the cyst is a 
relatively small affair and the characteristic giant-cell tissue is 
present in large quantities about the cyst. [See Davis’s case 
(Fig. 29) and Mitchell’s case (Fig. 38)]. 

These three personally observed cases have in common a 
cavity filled with clotted blood. In two cases the bony shell 
had been partially or completely destroyed ; in one, that situated 
in the lower end of the tibia, the bony shell at the first opera- 
tion was apparently preserved, but at the second operation the 
tumor tissue had infiltrated through bone shell into the sur- 
rounding tendons and muscle. In not one of these three cases 
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was there a sufficient wall of tumor tissue to recognize it at 
the exploratory incision. 

As compared with the benign bone cysts these hasmatoraas 
in the medullary cavity can be distinguished by the contents of 
the cavity. In the benign bone cyst the contents is never so 
hemorrhagic. 

Although giant-cell sarcomas are very vascular, cysts, 
especially hemorrhagic cysts, must be very unusual. The cyst 
in Davis’s case, in the lower end of the ulna, had an appearance 
not at all suggestive of a bone aneurism, but was rather more 
like the benign bone cyst. In Mitchell’s case (Fig. 38) the 
cyst is but a small part of the giant-cell sarcoma of the lower 
end of the femur. In my personally studied cases of giant-cell 
sarcoma I have not observed anything at all like these three 
cases of hsematoma in medullary spindle- or round-cell sar- 
coma. For this reason I have turned to the literature for aid. 
In Group 9, cysts in giant-cell sarcoma, which have gotten into 
the literature among the benign bone cysts, there is not suffi- 
cient detail to give the exact contents of the cyst. Apparently 
the bony shell was preserved, the cyst was but a small affair 
in the centre of a giant-cell tumor, and there was nothing in 
these cases to suggest a bone aneurism. 

But medullary sarcoma may present itself with a clinical 
picture suggestive of what might be called a bone aneurism. 
There have been three cases sent to surgical pathological 
laboratory, two of these from Dr. Halsted’s clinic. That is, 
among thirteen medullary spindle- and round-cell sarcomas 
three have been the seat of central hsematomas. 

Nakayama {Beitrage s. klin. Chir., 1909, Ixiv, 5 ^ 4 ) > 
1909, reports three cases from Garre’s clinic in Bonn, an 
adds some new cases to those already collected by Gaylor 
(Annals of Surgery, vol. xxxvii, 1903, 834)- 

It is very difficult to classify these cases, many of whic are 
from the older literature and without pathological stu }• 
They all seem to have one feature in common-— a cen ra 
hsematoma. In every properly studied case there has ee 
wall of tumor tissue, in a few cases giant-cell sarcoma, 
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majority the more malignant spindle- and roiind-cell sarcoma. 

In some of the cases, clinically, there was pulsation, a few 
of these exhibited a bruit. In some of the older cases the 
injection of the larger artery demonstrated an arterial com- 
munication with the cavity in the bone. This is not unusual 
and should by no means be interpreted as an aneurism. In 
my observation of giant-cell sarcoma of the tibia, after curet- 
ting the tumor and removing the Esmarch one could see large 
vascular spaces in the bone, undoubtedly vessels. Taylor in 
curetting his giant-cell sarcoma of the femur comments upon 
the hemorrhage, and in three cases of the very large bone 
cysts hemorrhage was a marked feature. I have observed 
a periosteal giant-cell sarcoma of the ulna to pulsate, and 
am surprised that pulsation has not been noted in more cases 
of medullary giant-cell sarcoma. Up to the present time 
pulsation or bruit in a medullary bone tumor can be looked 
upon as a clinical sign excluding a benign bone cyst or ostitis 
fibrosa, but not the relatively benign medullary giant-cell 
sarcoma. The absence of a bone shell in places or almost 
entirely does not absolutely exclude medullary giant-cell sar- 
coma, but is suggestive of this more malignant medullary 
tumor with a central hasmatoma. 

Nakayama’s first case corresponds exactly ^Yith my Case III (Pathol. 
No. 8951). The patient was a male aged thirty-one, pain and swelling 
eight months; considerable expansion of the lower third of the femur, 
in places absence of the bony shell with fluctuation, but no pulsation or 
bruit; definite infiltration of the soft parts; at the exploratory incision a 
thin bony capsule, a wall 2 to 3 mm. in thickness, a huge hasmatoma; first 
diagnosis — giant-cell sarcoma; after amputation and more complete study 
this case was changed to spindle- and round-cell sarcoma. There was 
the usual result — death from local recurrence and metastasis. 

Now, these two cases of bone aneurism or hasmatoma of 
the lower end of the femur could be differentiated from any 
case of bone cyst or giant-cell sarcoma that I have studied in 
this position. 

Nakayama’s second case resembles my second case (Pathol. 
No. 2881) in its position in the upper end of the humerus. 
At the exploratory incision there was a thin bony shell which 
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in places was destroyed and a cavity filled with blood clot and 
tumor masses; the muscles were infiltrated; microscopically,, 
it was a round-cell sarcoma. The patient was a male aged 
eighteen, and the pain in the shoulder liad been present fivo 
years, the swelling one year. 

Nakayama’s third case, from his description, might suggest 
a similarity with a benign bone cyst having a definite connec- 
tive-tissue lining. As he is quite familiar with the literature 
on bone cysts and ostitis fibrosa, and as a careful microscopic 
study was made of the connective-tissue lining with the report 
of a spindle-cell sarcoma, one has no right to be skeptical. 
The case is unusual, because the patient was but four years 
of age. In my experience the malignant medullary tumors 
are very rare at this age, while the benign bone cysts are com- 
mon. From his description of the X-ray there was apparently 
a pretty typical thin shell of expanded bone. The only differ- 
ence from a benign bone cyst was found at the exploratoiy 
incision : the cyst contained dark blood under pressure an 
blood clot. In addition, there were areas in which the bone 
shell had completely disappeared. This is very unusual in the 
benign bone cysts of small size. That a microscopic study or 
the blood-clot debris may give rise to the diagnosis ^ 
cell sarcoma is emphasized in this case, because 
were found in the hemorrhagic debris; the spindle-cell sarcom 
only in the connective-tissue wall. In my first case 

Nakayama’s first case a diagnosis of gxplora- 

tentatively made from the tissues removed at the firs P 

^^°"ln the literature there are numerous cases 
those reported by Nakayama, Gaylord }ndle- and 

tions, that is, hematomas in the ^^Hetted by 

round-cell sarcomas. But among belong to 

Gaylord and Nakayama, there are some ^ every 

this type. Roughton’s case reported in 890 answ ^ 
description of a benig^ bone cyst in a child oj^ 


^"\r"prt to:-7e- ato-a pardal curetting. 


:^:f3r^7;firmth.the^d^^^^^ 


at 
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Luecke, and perhaps Schleich report examples of haematoma 
in giant-cell sarcomas. Luecke’s case is very suggestive, be- 
cause he describes the tumor as soft and red in color (this is 
giant-cell sarcoma) and with a cavity filled with blood. This 
patient was living three and one-half years after amputation, 
Borst’s observation is interesting, because in the same individ- 
ual there was a cyst in a giant-cell sarcoma situated in the 
lower end of the femur and one in the upper end of the tibia ^ 
no further details are given. 

Hiematoma of the so-called bone aneurism type are rare 
in giant-cell sarcoma. 

Wythe’s case resembles the cysts in periosteal hiematoma 
with an osseous wall (Group B, variety 9), and is not a bone 
aneurism in the sense of a haematoma in a malignant tumor. 
These blood cysts in subperiosteal haematoma with an ossified 
wall resemble the blood cysts in ossifying myositis and are 
probably of the same type. It seems to me Oehler’s case re- 
ported as a bone aneurism belongs to this group. 

As I have not considered periosteal tumors in this paper 
I shall not go into details, but it is interesting to note that 
we have two benign extra-osseous haematomas which must be 
recognized from malignant disease presenting itself as a 
haematoma, 
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NEOPLASMS AND OTHER TUMORS INVOLVING 
THE MAXILLARY BONES. 

BY STEWART L. McCURDY, M.D., 

OF PmSBURC, PA,, 

Professor of Oral Surgery and Anatomy in the University of Pittsburg Dental Department. 

Introductory to the presentation of the subject of tumors 
of the alveolar process, it might be well to call attention to 
the unsystematic metliod in which the subject has been studied. 

Blancl-Sutton’s classification of tooth tumors which was 
given to us many years ago has not been improved upon so 
far as embryological tumors are concerned. The considera- 
tion of the tumors of the bones entering into the formation of 
the face has been pretty w'ell presented by the writer during the 
past. This, however, is not the case regarding tumefactions 
developing from the soft tissues overlying the alveolar 
processes. 

The classification used here I tliink will make it much 
clearer for the student of oral surgery to grasp the differential 
points between connective-tissue and epithelial tumors. It 
will be observed that enlargements of the alveolar process that 
are inflammatory or infective in that they depend upon micro- 
organisms as a cause have not been considered, and that only 
the hypertrophies or cystic conditions associated with the 
teeth are included in this paper. 

This subject is best presented by observing the following 

arrangement : 

A. Neoplasms of the soft tissues over the alveolar process. 

B. Chioroma. 

C. Bone tumors and cysts. 

D. Malignant tumors. 

A. NEOPLASMS OF THE ALVEOLAR SOFT TISSUES. 

Independent of odontomata and osteomata other neo 
plasms are found to develop from the soft tissues. 
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The most common forms are the following: (a) papil- 
loma; (&) polypus; (c) hypertrophy; {d) fibroid and myeloid 
epulis. 

a. Papillomata . — Several forms of growth develop from 
the gums and occur as elongated papillse in the form of little 
tufts. Their centre is composed of mesoblastic tissue and they 
have a covering of the thickened epithelium. They are of 
the epithelial type. They have an irregular surface with a 
strawberry appearance. These tufts develop from the gingival 
margin about one or many of tlie teeth. The cause is some 
mechanical irritant as tartar, etc. 

A typical case was that of a pregnant woman, aged twenty 
years, upon whom a radical operation was not advisable. The 
granulations were strawberry red and irregular, and bled freely 
upon the least irritation. At several points they grew as high 
as the crowns of the teeth and more than two-thirds of the teeth 
were included in the area of growth. Tartar was found through- 
out the lingual surfaces of the teeth. 

Treatment . — This consisted in curetting the granulations back 
to the healthy mucous membrane. The hemorrhage was con- 
trolled with adrenalin solution. Tincture of iodine was applied 
to the wounds. The patient was seen twice every week for four 
or five weeks when all tendency to return had been controlled 
and she remained well when seen eight months later. 

Fig. I illustrates a case of papillomatous growth of the 
gingival mucous membrane extending entirely around tv'o teeth 
and including the third along the sides. It was removed by the 
use of a curette under local anjesthesia and followed by the 
application of commercial tincture of iodine. There was no re- 
turn in several months. The surface was strawberry-like and 
bled under slight pressure. 

Fig. 2 shows papillomata of the alveolar process and re- 
sembles the case illustrated in Fig. i, save that its surface was not 
granular except at some points. Operation included the removal 
by the use of the knife under local anjesthesia. There was no 
return after several months. 

There is a great tendency to return and^even in three or 
four days they have been seen to grow an eighth of an inch 
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3-t points tf « 

removed' by curettement. nlnl7 

and disinfection are essenHai cauterization 

There is no tendency toward mllignlZ 

eight years. ThVgroSh'La!*^“' “/ ^ gid o£ 

pedicle or contracted alveolus with a distinct 

The surface, while slfp-htlv h gingival margin, 

a scalpel under a verv ^ ^ severing the pedicle witli 

There has been no return!”^ chloroform anesthesia. 

years'^ ft has^'^Lp polypus in a woman aged thirty 

was oerformed / P^^^cding case. Operation 

quite severe wpc^” T anesthesia. Hemorrhage which was 

there has been no return! 


T’o/y^w^. Polypi of the gums are seen quite frequently 
d resemble such growths in other parts of the body. They 
I er rom t le preceding in such that they are usually single, 
grow to considerable size and have a distinct pedicle, while 
variety is multiple, grows exuberantly and 

These tumors vary from the size of a pea to a horse- 
c estnut and are found on the gums in the neighborhood of 
diseased teeth. They are said to be caused chiefly by the 
^^?&cd edge of a carious tooth, but it is probable that ptomaines 
from the operations of bacteria stimulate papillomatous growth 
upon granulating mucous surface and have more to do with 
their ^ etiology than is usually supposed. The growths in 
question are essentially papillomatous, and exhibit on section 
large, branching papillse, covered with a thicker layer than 
normal of squamous epithelium. The polypi are purely local 
in their origin and are non-malignant. 

T recitinenf. The treatment consists in removal under local 
0? .general anmsthetic. A scalpel or scissors may be used, 
no tendency to return. If there is return, the growth 



Papillomatous growth of the gingival mueous membrane. Papillomata of the alveolar process, resembling the case 

illustrated in Fig. i. 



Fig. 1. Fio. 
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will be from a new point of the gum, and not at the point of 
original growth. 

c. Hypertrophy . — Hypertrophy of the soft tissues over 
the alveolus and independent of it is a growth of the connective 
tissue between the bone and mucous membrane. 

The enlargement is uniform, developing on both sides of 
the process and extending around the teeth. The margin of 
the growth is not defined as in the former varieties, but dis- 
appears in the normal mucous membrane. The surface is 
covered with normal mucous membrane. There is almost a 
bony hardness resembling osteoma odontoma and malignant 
growths during their early history. There is little if any 
pain and no other local or constitutional symptoms. The 
condition may be the early stage of epulis, but the cases 
operated were very different from cases of this condition 
under observation. They resemble or may be identical histo- 
logically with fibroid epulis as heretofore understood. 

Treatment . — Treatment consists in removal by excision. 
They are not malignant and there is usually no return. 


Fig. 5 shows a case of hypertrophy of the left upper alveolar 
tissue in a woman aged forty-five years. It has been growing 
for 18 months. The surface was smooth, uniformly developed 
and without symptoms. Removal was done by cutting to the 
bone on both sides. The process was severed wth a circular 
saw on a dental engine. The section was below the nasal and 
antral cavities. The bone was not involved. Repair was prompt 
and there was no return in two years, when the patient was last 
seen. 

The second case (Fig. 6) is very similar to the foregoing. 
The patient was about thirty-five years of age. The en argem^ 
involved the right upper process from the median me to a 
the first bicuspid. The teeth had previously been extracted. e 
operation was performed as outlined in the former case. P 
was prompt and there was no return. t,„npr- 

A young man aged seventeen years had A. „noer 

trophy of the left side of the face and a growth of the PP _ 
alveolus, as in Fig. 7. It uniformly involved the process 
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out the left side. It was spongy, the remaining teeth were loose 
and could easily be moved. Putrefactive bacteria had produced 
an extensive suppurative and offensive condition. Before a 
radical operation, was done a section was removed to determine 
its histological character, and .while it was difficult to say defi- 
nitely, owing to the disorganized nature of the tissue, it most re- 
sembled a fibroma. 

Operation consisted in a complete removal of the growth 
including the teetli and alveolar process up to the antral floor, 
care being taken not to destroy the membranous floor of this 
cavity at points where the bone was removed. Hemorrhage was 


Fio. 7. 



of course very extensive, but the blood was controlled by pressure. 
Repair was prompt and coniplete. It is npw, six, years since the 
operation and there has. been no return. \ 

d. Epulis.— F rprri the present day view-point epulis 
to include any .variety of growth of. the alveolar process which 
takes the form of a distinct tumor. During the early stages, 
unless a section is examined microscopically .to proyo its histo- 
logical structure, it - would, be difficult to say whether it is a 
hyperplasia, fibroma or a sarcoma. The age of the patient 
has little to- do with the development, although the majonty 
have been observed in young, manhood. ■; 

The most recent authorities- divide thp sp-called epa 

growths into myeloid and. fibroid, the former being growt 0 

a spongy nature with irregular surfaces. The tendency is 
to grow in every direction and in some instances to caiij 
the teeth along, as 'wiH \be;, obspved in the case repor e 
The surface as warty,. and the color ;Confoniis .quite ^ 
to the normal mucous membrane during early develop 



Fig. s. 



Fig. 6. 




' 

J 


woman of 





A case similar to the foregoing, in a patient thirty-five years of age. 




Fig. 8. 



Typical fibroid epulis The was removed dow to and 

including the external half of the process. 


Fig. o. 
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later, however, the color becomes a darker red and in cases 
that become infective and suppurative, reparative patches of 
a lighter hue will be found over the red surface. 

The second, or fibroid epulis, is most common upon the 
mandible. During the early stage it resembles the myeloid 
type, but soon assumes a plum or a maroon color. There is 
a tendency to grow from the buccal surface. There is also 
tendency to develop in concentric forms, as may be seen in 
Fig. 8 as well as in Grunwald’s case in Von Bergmann. 

The differences of opinion that exist as to their character 
are considered and one writer says that he has not found 
either a lipoma, dental aneurism or enchondroma in the 
number and that there is no evidence of its ever being epithe- 
liomatous. Pie states, in opposition to several authorities 
quoted, that none were true fibromas — six, however, being 
partly myxomatous; but he confirms the view that sarcoma 
is the commonest form, this being typical myeloid in character. 

Hutchinson made a microscopic study of a case of myeloid 
epulis typical of myeloid sarcoma, with giant-cells. Nodules 
of bone were observed in the slide. It had been said that these 
tumors did not ossify, but he found the reverse to be the case. 
The plum color of the tumor was very characteristic. A case 
of epithelial epulis in a woman, aged 58, and successfully 
treated by partial excision of maxilla, is reported by Malloch. 

Diagnosis must be made from simple acute inflammatory 
diseases that run an acute course, from polypi that have 
smooth surfaces, from cysts, hypertrophies, exostoses of the 
process, and malignant disease of the bone. The myeloid 
variety, as a rule, has a warty appearance and grows outward 
in every direction from the process, carrying along with it a 
tooth, or many teeth if unmolested. The teeth rest in a 
jelly-like mass insecurely and may easily be extracted. The 
surface when irritated bleeds readily, and sometimes alarm- 
ingly. In a recent case in the author’s practice, a small por- 
tion was removed for microscopic examination and the hem- 
orrhage was so profuse as to require constant pressure for 
half an hour to control it. 
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Treapnent.—The: treatment consists in early and effectual 
removal. The teeth must not be considered, since the growth 
usually includes the process down to the roots as well as the 
periosteum and mucous membrane. The accompanying cases 
wdl furnish typical examples as well as outline the treatment 
with, results. Treatment for the fibroid variety is to remove 
without destroying the bone to any considerable extent. 
Repair follows and there is no tendency to return. 

Fig. 8 shows a typical fibroid epulis. The growth had a 
maroon color. A tooth appeared to be the irritant, or the teeth 
that were included in the growth were thought to be the cause 
and vvere removed by a dentist. The growth as shown developed 
in three months. It was principally from the buccal surface and 
had a concentric tendency. It was soft and spongy and only 
slightly roughened. 

Operation consisted in the removal of the growth down to 
and including the external half of the process. One tooth back 
of the tumor was included and required removing. Repair was 
prompt, the patient remaining in the hospital but three days. 

The result is shown in Fig. 9. 


B . CHLOROMA, 


Apropos of the report of a case of this rare disease, in 
the Annals of Surgery, January, 1910, the following case is 
reported in connection with the tumors of the alveolar 
processes. 


The hypertrophy began in the gingival mucous membrane 
throughout both maxillary bones, and extended from these points 
uniformly in every direction (see Figs. 10 and ii)* 

Photos were taken six months after the onset. The p^ien 
lived one year after this. There was no bone involvement. 
little local infection or abscess formation developed. 
tasis extended down the neck, the glands being involved u 
skin was not affected. The growth extended across the rooi 
the mouth, and the oral mucous membrane was umversa y XF 
trophied, so that he could take only liquid foods for several 
before death. X-ray treatment made no impression. 
Microscopic examination did not show malignancy. 



A case of chloroma — lo'\\ er 


Fig. II, 




Sarcoma developed from a case of necro- 
sis following alveolar periostitis. 


Fig. 13- . 



I 

i 


Epithelioma of the mandible. 
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C. BONE TUMORS AND CYSTS. 

(a) Exostoses or osteophytes; (b) osteomata or hyper- 
ostoses; (c) cysts of bone. 

a. Exostoses or osteophytes are small, round, bony 
growtlis arising in the periosteum and spreading laterally as a 
result of inflammatory or traumatic disturbance of this mem- 
brane and its attachment to the bone. They are products of 
the periosteum, just as it reproduces bone after necrosis. 
They are composed of branching trabeculae or sheaves filled 
in with cellular connective tissue or spongy formation. They 
have no clinical significance, do not cause death', and should 
be removed only when making pressure on otlier structures 
or their size demands an operation. Endosteomata are the 
same except that the growth is from the endosteum in the 
centre of bone. They have no clinical significance here. 
Exostoses of the accessory sinuses of the face are not uncom- 
mon. In the anterior or frontal sinuses they grow to enor- 
mous size. The growth is outward. They require removal 
when their size produces deformity. They are benign. 

b. Osteoma or hyperostosis is a diffused new formation of 
bone or a growth including the bone in general and not circum- 
scribed as in exostosis. The entire bone structure is involved. 
The growth, while occasionally circumscribed, is usually 
diffused, including a hyperplastic change of the cancellous 
and compact structure uniformly. It is found everywhere 
in the skeleton. A form is seen in the alveolar process, where 
it is usually diffused and the entire process is involved, but 
occasionally it is localized. An assignable cause {i.e., a spec- 
ified irritant) is not always obtainable. Leontiasis ossea is a 
typical disease of this variety. 

c. Cyst of Bone . — A tumor beginning as a small enlarge- 
ment of the alveolus usually upon the external surface. As 
a rule there is no pain or other inflammatory symptom. The 
growth is gradual, extending over a period of many months 
or years. The tumor is uniform, margins well defined. The 
mucous membrane over the surface is normal as a rule and 
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only becomes red when infection and pus formation occurs. 
The tumor may develop years after teeth have been removed 
and run the same course as other bone cysts. 

Pathology. — ^The bone gradually melts away and the space 
is occupied by a fluid formation. The bone around the 
margin is usually elevated, due to the tendency of the perios- 
teum that is left after the bone destruction to reproduce bone. 
The elevated margin recedes, however, as the cyst encroaches 
upon new bone. The external margin is denuded in the 
direction of the extension only, the remaining wall being 
well defined and composed of well-organized granulation 
tissues. 

Operation requires free incision, removal of denuded bone, 
curettement of such portion of the cyst wall as appears 
incapable of repair. The cavity should be cleansed with pure 
alcohol, and only moderately packed, to control hemorrhage; 
subsequent packing should be to prevent the entrance of food 
only. The walls should be permitted to collapse so that the 
cavity may be obliterated as early as possible. The orifice 
should be kept open with packing until the deeper portion of 
the cavity has healed. Repair without complication or return 
may be usually expected. 

An unusual tumor developed in the roof of the mouth, m 
a woman aged 30 years. It first appeared about the centre 
of the median line. It had been growing about two years 
when she asked for an operation. At that time the left nasa 
cavity and all but the upper part of the right was obstructe . 
The tumor projected downward flush with tlie teetli an 
filled the vault of the mouth. 


D. MALIGNANT TUMORS, 

a. Sarcoma presents the most formidable and 
growing of all tumors involving the alveolar process, ec 
investigations show that sarcoma is the result of 
an injury from extractions or contusions .jons 

ently simple conditions about tlie teetli requiring P 
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may be followed by sarcoma. The growth is uniform, the 
course rapid, in a few weeks becoming many times the size 
of the bone itself. When involving the mandible it rapidly 
involves the skin, which breaks down, and as mixed infection 
occurs the discharge becomes profuse and offensive. Further 
skin and soft tissue are involved. The glands toward the 
clavicle are enlarged and become suppurative during later 
stages. 

Symptoms . — It usually occurs in young manhood from 
fifteen to twenty-five years. The growth is rapid and painful. 
Temperature from 99 to loi degrees is usually found before 
suppuration and higher after systemic toxaemia from absorp- 
tion following suppuration. 

Diagnosis . — ^It must be differentiated from the various 
forms of bone infection during the stages of sequestration. 
The bone may be cast off, resembling periostitis. Syphilitic 
gummata resemble sarcoma very much and the rapidity of 
the latter, along with the age (sarcoma in young manhood 
and syphilis at all ages), exostosis and osteoma are not 
usually confounded since they are characterized by a uniform, 
painless enlargement without suppuration. Carcinoma must 
also be excluded since the latter occurs in middle life and 
the growth is slow. 

The case illustrated in Fig. 12 presented the usual symptoms 
of necrosis following alveolar periostitis, extending over a period 
of several months. No signs of growth were present. The 
sequestrum was removed and a favorable prognosis was made. 
The patient left the hospital in one week. Four weeks later she 
returned with an unmistakable sarcoma. Four weeks after this, 
the growth seen in Fig. 12 had developed. It was inoperable, 
since complete enucleation could not be promised. Under trypsin 
amylopsin treatment the development was checked. It remained 
latent during two months’ treatment, when the patient withdrew, 
and at the end of another month it began to grow and she died in 
four months. 

Treatment. — Early diagnosis and removal is most vital. 
When operation is not done it is best controlled with judi- 
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cioiisly administered X-ray treatment, followed by the removal 
of the tumor as soon as the rays have controlled the growth. 
Many cases are in this way cured and all are greatly benefited. 

b. Epithelioma of the tissues overlying the maxilla and 
mandible develop as a result of some chronic irritant. Bad 
teeth are most frequent causes. A rough tooth constantly 
coming in contact with adjacent mucous membrane, or exces- 
sive tartar and spiculse of bone in neglected mouths are 
fruitful causes. Papillomata, epulitic or other fibromata when 
cauterized frequently for their removal, as is too often prac- 
tised by dentists, result in malignancy. Many cases of this 
character are reported. 

Symptotns . — The growth is slow and not painful until it 
reaches considerable size. It is found in middle or advanced 
life. It involves neighboring lymphatics. The tumor as it is 
found in the mouth is irregpilar, warty, the normal mucous 
membrane entirely disappearing. Further extension includes 
the skin. Suppuration as a result of mixed infection with the 
usual constitutional symptoms must follow. It then becomes 
very painful. 

Diagnosis must be made from sarcoma, gumma, periostitis, 
osteomyelitis and actinomycosis. Sarcoma involves the entire 
bone but the tendency is to enlarge outward. In carcinoma 
the growth extends under the tongue and in every direction 
uniformly. 

Prognosis is toward a fatal end unless extirpation is one 
early and effectually. 

Treatment now is enucleation followed with Rdntgen rays 
for several months to destroy the cells in the deep structures, 
if any remain, and to prevent return in scar tissue. 


In the case shown in Fig. 13 operation consisted in 
into the tumor by incision from before backwards. The 
were cheesy. The cavity was as large or larger t an ^ 
egg. Several roughened, bony points were found and ^ 
IfLorrhage was quite free but easily controlled by 
The nasal and antral cavities, while encroached up » 
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entered, since the origin of the cystic material was from the oro- 
nasal partition and the membranous floor of the cavities was 
simply pushed in ever}'^ direction by the gradual accumulation 
of this material. No complication occurred during recovery. 
The walls of the abnormal cavity, so widely extended, gradually 
collapsed and approximated. Only moderate packing was used. 
At the end of three months the cavity remained as a small sulcus 
communicating with the mouth and causing no inconvenience. 

CYSTS AND TUMEFACTIONS FROM TEETH. 

A. Impacted teeth. 

B. Delayed eruption. 

C. Cysts from the roots of developed teeth. 

D. Cysts and tumors in connection with the teeth during 
their development. 

A. IMPACTION OF THE TEETH. 

Teeth occasionally fail to erupt. The process of budding 
may be in the wrong direction, and the tooth grows upwards 
or to one side, or some obstruction may interfere with the 
normal eruption, and instead of the crown pushing its way 
through the alveolus it grows in the opposite direction. 

Discharging sinuses from the maxilla are not always evi- 
dence of disease of the antrum or other sinuses or of osteo- 
myelitis or tubercular bone disease. These sinuses are not 
infrequently the result of an impacted tooth. 

Indeed, all sinuses which give a chronic history associated 
with slight or possibly no pain when the sinus is opened, 
extending over a period of years, are more likely to be caused 
by non-eruption than destructive bone disease. 

Mrs. A. T., aged forty-nine years, had' suffered Avith pain 
in the right maxilla, just external to the ala, for 19 years. There 
had never been any discharge for 16 years, when a small opening 
which discliarged small quantities of pus and serum Avas- discov- 
ered internal to the second incisor. This has remained open for 
three years ; occasionally it AA’^ould close and be folloAved by pain 
Avhich continued until spontaneous eruption relieved the suffering 
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(Fig. 14). An effort to determine whether it was a case of 
necrosis or impaction resulted in a decision of the latter for the 
following reasons: (i) In necrosis a greater amount of tissue 
W'ould have been involved. (2) The character of discharge 
would have been pus at all times, usually of an offensive odor. 
(3) patient was uncertain as to the eruption or extraction of 
the second incisor. (4) In osteomyelitis or tubercular bone dis- 
ease a sinus would have formed long before it appeared in this 
case. (5) Associated symptoms, as swelling, involvement of 
secondary structures, as the antrum, would have resulted; none 
of which was ever present. (6) The general health of the patient 
would have been impaired. 


Fig. 14. 



An operation under general anaesthesia consisted in en 
larging the opening in the mucous membrane along the ° 
the alveolus. As the sinus in the bone was slightly back 0 
alveolus, the bone was cut inward with a chisel. After excava 
ing the opening sufficiently to admit a pair of bone 
they were entered with some difficulty, and a tooth was is 0 g 
from its abnormal location. The depth of the cavity t us^ 
after the removal of the tooth was two inches, as determine 

actual measurement. , Uctance 

The subsequent history showed that no foreign su 

had been allowed to remain, and the sinus was entirely 
a week and has remained so and free from pain for our 

Two cases very similar to the foregoing are appen e • . 

Mrs. S., aged fifty-four years, had had her teet 
when thirty-five years old and had worn a full upp 
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plate for 15 years with perfect comfort. After wearing a new 
plate for several weeks she returned to the dentist and accused 
him of making the suction cavity too large, dead bone resulting 
in the roof of her mouth. A careful examination revealed the 
existence of a tooth slightly to the centre of the oral vault. There 
was a very small sinus ; the orifice was not granular as it would 
have been were dead bone present, and there was but slight dis- 
charge. A probe came in contact with a smooth hard substance 
characteristic of a tooth. An operation was advised and accepted. 
A canine was removed perfectly developed. The wound promptly 
repaired, and a malpractice suit was averted (Fig. 15). 

Another case was that of a woman aged twenty-four years who 
had been wearing a full upper plate for about two years. A sinus 
was discovered in the roof of her mouth slightly to the left. A 



second sinus opened on the labial aspect of the alveolus. Upon 
introduction of a probe it came in contact with a tooth. Under 
somnoform anesthetic it was removed. Repair followed without 
complication, and so little change occurred that the plate used 
before the operation fitted perfectly afterward (Fig. 16). 

An interesting case of multiple malposition with cysts evidently 
becoming suppurative is that of a young man of twenty years 
who had had discharging sinuses and tumefactions of the right 
maxilla for eight years. A sinus led into the right cuspid and 
another -into the right upper molar with other sinuses extending 
back of the maxillary bone on both sides well into the zygomatic 
fossas. The patient had had two operations, one for mastoids 
and the other for necrosis, but in neither instance were the im- 
pacted teeth found (Figs. 17 and 18). 

Operation included the removal of the impacted teeth with 
curettement, and repair followed in the course of a few weeks 
with no further symptoms from the maxilla. The patient returned 
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in three months with an enlargement over the lower left second 
bicuspid- This tooth had not erupted. An operation was per- 
formed and this tooth, imbedded in cystic material, fully devel- 
oped, was removed after chiselling away 'sufficient of the external 
table. 


The patient returned when he was twenty-seven years old with 
tumefactions on the external surface of both angles of the maxilla. 
These enlargements were the size of a silver quarter and at least 
half an inch outward from the bone. With the knowledge that 
neither one of the 'lower third molars had erupted and with the 
experience that had been furnished from the other teeth, diagnosis 
of cysts developing from the impactions was readily made out. 
Operation was performed and the teeth were removed. 

The cysts had become suppurative and offensive and required 
irrigation for about three weeks. The cavities, which were quite 
large, finally collapsed and were entirely obliterated (Fig. iq)- 

Miss B., aged twenty, had been suffering pain in the region 
of the superior molars since her twelfth year. She knew that her 
twelfth-year molars had not erupted and was of the opinion that 
they had something to do with her suffering. This appeared to 
be quite evident. 

Operation was advised, and under chloroform an incision was 
made from the first molar backward along the crest 
alveolus. The incision was extended down to the bone. 
soft tissues, including periosteum and mucous membrane, were 
dissected back from the alveolar ridge so as to permit free o 
in further operation. The tooth was found partially 
bone. This was chiselled away and the tooth was pne < 

position with a bone elevator. The crown of the 
directly forward and rested against the first ^ 

The roots projected slightly downward parallel with t e on 


of the alveolus. the 

The operation on the other side was exactly g^jjustecl 
tooth was found in the same position. The flaps were 
and secured with catgut sutures. Repair follo^^e 


is unusual because of the bilateral couditioa, the 
teeth on both sides being in the same position. 



Fig. i8 , 



Multiple malposition with cysts becoming suppurative. 


Fig. 19. 


Fig. 20. 



Cj-st of mandible. 


Cyst of mandible from two impacted teeth at right angles 
to each other. 



Cyst from the roots of developed teeth. 
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B. CYSTS FROM DELAYED ERUPTION. 

The teeth do not always erupt at the usual time, because 
of some obstruction at the point of usual exit or because of 
cystic or perverted development. In some instances the 
development is outward and an enlargement is formed, in 
some cases so large as to attract the attention of the dentist, 
who, if he does not suspect the real condition, will send the 
patient to a surgeon and an operation is too often performed. 

The principal diagnostic point is the absence of the tooth, 
when it should have erupted. While there is some discomfort 
— even more than is usual with ordinary eruption — ^the pain 


Fig. a I. 



is never very severe. There may be nervousness, slight fever, 
loss of appetite, but all symptoms are mild. No operation 
should be done unless the delay extends over several months, 
or special reasons exist for surgical interference, such as sup- 
puration, unusually large tumor, etc. If left undisturbed they 
will make their own way through the usual canal. 

A case in point is that of a girl ten years old, who had been 
examined by dentists and doctors for a tunior over the root of the 
left lower cuspid (Fig. 22). It was half an inch in circumfer- 
ence and almost as high, and gradually increasing in size. Fur- 
ther examination revealed the same condition just beginning on 
the opposite side at the same point. During the course of the 
next six weeks, the cuspids above showed the same tendency 
toward development outwards. 
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Treatment . — It is proper to permit the teeth to develop 
uninterrupted until they erupt, and when not in proper posi- 
tion the orthodontist will be able to correct defects and 
deformities. 


C. CYSTS FROM ROOTS OF DEVELOPED TEETD. 


A second and more common form develop from the roots 
of teeth after eruption. One or several teeth may be included. 
The roots of the teeth involved melt away, thus destroying 
the blood and nerve supply. The growth is usually upon the 
external surface only, because there is less resistance in this 
direction. They are doubtless caused by periostitis of the 
roots. The inflammatory process is of a low grade and 
seldom becomes an active suppurative condition. The fluid 
is turbid. The cavity is quite distinctly outlined. The apices 
of the teeth extend into the open cavity and are denuded back 
to the bony wall. When they develop in the maxilla adjacent 
to the antral floor this cavity is usually involved. In some 
cases they become suppurative and a diagnosis is more difficu t. 


The case shown in Figures 23 and 24 was a woman about 
thirty-five years of age. The lump had been growing, gra ua 
for more than two years. The cavity contained a thick straw 
colored liquid with some shreds. The wall was well e ne 
irregular. The roots of the teeth stood out into tie ’ 
imbedded in the fluid. They were denuded back to t e . 

the entire external table was destroyed to the gingiva , 

The apices were gone, thus destroying the blood and nerve s 
Treatment . — The operation was done through t e mou 
consisted in making an incision down through the cen re^^^ 
tumor, evacuating the contents of the cyst. The ^ , o.},t 

moved without difficulty. Such portions of bone as w “ j. 

to be dead were removed. The subsequent history w 
ful; repair followed rapidly. 


D. CYSTS AND TUMORS IN CONNECTION WITH THE 
DURING THEIR DEVELOPMENT. 

Developmental Ttimors. Neoplasms th^ 1 aevelop" 
cause some portion of the teeth during embryoni 
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ment are not uncommon. The literature is not extensive 
and the classification given by Bland-Sutton twenty years ago 
has not been changed. 

They are tumors originating from one or more of the 
dental tissues of the tooth germ during the process of develop- 
ment. They differ from impaction in that the tooth does not 
develop properly and some portion of the histological structure 
is the nucleus and enters into the formation of new growth. 
They also differ from those having their origin about the 
roots of matured teeth. 

The following summary of odontomata is taken from 
Bloodgood ; 

In his analysis of ten cases: upper jaw, 4 cases; lower 
jaw, 4 cases; ethmoid, 2 cases. The ages of the patients 
varied from 6. to 30 years, 4 were under 15 years of age, 6 
between 20 and 30. The duration of the tumor varied from 
three months to thirteen years. 

Etiology . — Writers have not agreed as to the real cause 
of tooth cysts. Sutton says ; “ Histologically, an epithelial 

odontoma consists of branching and anastomosing columns of 
epithelium, portions of which form alveoli, the cells occupying 
the alveoli varying, the outer layer being columnar, while the 
central cells degenerate and give rise to a tissue resembling 
the stratum intermedium of an enamel organ. They probably 
arise from persistent portions of the epithelium of enamel 
organs.” 

Sutton’s classifications of developmental neoplasms of the 
teeth are as follows; 

Odontomata: (i) epithelial (enamel organ); (2) fol- 
licular (fibrous, cementous; compound) ; (3) radicular (from 
the root); (4) composite (from the whole germ). 

I. Enamel organ tumors are developed from the epithelial 
cysts — usually multilocular — filled with mucus and having a 
red circumferential area resembling sarcoma. They develop 
from 18 to 23 years of age generally, but may appear at any 
age. Their origin is probably from persistent remains of 
epithelium of the original enamel organ. 
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^ 2. Follicular Odontojnata — ^The<;p i-nm-h f 

to Sutton, appear in three fo™ Mes The"' 
stages are studied microscopically, the foIliSar 17^?” 

cysT ^'’-sailed dentigerous 

moiI7^ Th7*7l w” P=™anent teeth, usually the 
which is filler) -i'* formed by the expanded tooth follicle, 

imne feet, T T* " is found te 

7ow In 7 “d displaced tooth. They may 

7 ll T This variety 

cement ” ^ f calcifies. The 

fjip ^ t tooth, i,e.^ structure which gives origin to 

rha tooth, had to do with the calcareous 

nge a ove mentioned, hence the name sometimes used, 
cementoma. Two or more tooth follicles join in the process, 
en it IS mown as compound follicular odontoma. Dozens 
ese tooth-like bodies have been removed from such a 
cavity. They rarely, if ever, suppurate. 

Bloodgood says: ""Under the microscope one sees the 
norma mucous membrane of the gum, then a zone of con- 
nective tissue, beneath which is the circumscribed tumor. The 
tumor is composed of branching epithelial alveoli in a connec- 
tive tissue stroma. Some of the alveoli are cysts lined by 
t e typical basal adamantine epithelium. Other alveoli are 
solid with cells showing the various morphologic changes of 
the adamantine epithelium.” 

Cementous Follicular Odontoma. — Referring to the above 
classification certain tumors take upon themselves the con- 
sistency of a tooth and may be a* simple budding from the 
side of a tooth, from the root, or the crown, or the cementous 
growth may include the entire tooth, leaving only one place 
on the crown projecting to identify it with the particular tooth. 

3" Rodicular odontoma differs from the former in that 
the crown of the tooth does not enter into the diverted process, 
as it is composed of unalterable enamel. The dentine and 
cementum enter into the formation in varying proportions. 

The tooth erupts, but loses its identity in the tumor which is 
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attached to the base. It is rare, and seen more frequently in 
the lower animals. 

4. Composite odontoma comprises a combination of two 
or all of the tissues of the teeth, as the cementum, enamel, and 
dentine may be involved. The normal tooth structures are 
entirely displaced by the new process. In other regards they 
do not differ from the first three varieties. 

Symptoms . — The symptoms are tumefaction, beginning 
as a rule from the side of the alveolar process, increasing out- 
ward uniformly in all directions, or if they develop from a 
buccal root the enlargement will be inward. The growth is 
not rapid, requiring many montlis to produce much deformity, 
but as it is progressive there is no limit to deformity if left 
unoperated. Pain may be severe and is caused by the pressure 
upon the normal nerve terminals and surrounding structures. 
There are no constitutional symptoms from the tumor per se, 
and when present the result is involvement of adjacent vital 
tissues. 

Diagnosis . — Broca says, “ That any new growth of the 
jaw which occurs after complete development of the teeth is 
certainly not odontoma.” 

The diagnosis is very important, since odontoma is fre- 
quently considered malignant and the entire maxilla and half of 
the mandible have been removed, because malignancy was diag- 
nosed when a postoperative dissection revealed an odontoma. 
No tumor beginning in the alveolus should be removed until 
odontoma is excluded. This may be done by passing a sterile 
needle or awl into the tumor at several points, or an explora- 
tion incision may be made and the central structure examined. 
The incision should be made in view of the radical operation 
in case malignancy is found. Having this in mind, useless 
sacrifice of tissue is prevented. Firm pressure upon some of 
these tumors reveals a pai'chment-like crackling. 

A most frequent mistake of the general surgeon, who is 
on the lookout for sarcoma, osteoma, etc., and seldom sees a 
dentigerous cyst or a tumor due to noneruption, is to confuse 
the graver condition with the latter. In this event he makes 
a complete removal of a maxilla or half of the mandible. 
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After the operation is completed and the tumor incised a 
tooth is found in the centre. Had the true condition been 
suspected it would have been removed, and such abnormal 
process of the bone as was found chiselled away, the cavity 
curetted, and in a few weeks repair would have followed 
without deformity or destruction of functional usefulness of 
the parts. 

Differential diagnosis must be made from the teeth and 
bone cysts, osteoma, exostosis, sarcoma, carcinoma, actino- 
mycosis, and the swellings associated with chronic bone dis- 
eases as osteomyelitis, syphilitic gumma, and tuberculosis.^ 

Treatment. — The treatment of the simple variety is, 
according to Hektoen, obviously plain and efficacious, namely, 
to incise the cyst as early and as thoroughly as possible, 
remove the impacted rudimentary or full grown tooth, scrape 
away the epithelial lining and pack the cavity with suita e 
material. In some instances it may be necessary to remo\e 
part of the jaw and of the cyst wall in order to gain access 
to the cavity. Many surgeons advise that such .. 

made as often as possible from within the mouth. ^ 
surgeons have erred in making too aggressive , 

case of simple dentigerous cyst, error has also been comrm 
in treating proliferating cystomata ineffectively, tms 
jecting the patient to many operations, each with its \ 
one correctly performed operation would have 

As already indicated, the surgeon should regar t e 
into a supposed simple cyst as exploratory, ,st_ 

ential diagnosis between a simple and a pro i era i 
particularly in the early period of growth, ^ 

without direct inspection ; and the surgeon shou 
the patient, and be prepared himself, for the ^ 
operation, in case the growth should be a mu ^ 

In fact, it would seem to be a good plan, of 

McLane Tiffany, in all cases of operation upo 
the maxilla, to incise the tumor first in order t 
certain that mistake in diagnosis may not resu 
essarily severe and -disfiguring operation. 



FRACTURE OF THE HEAD AND NECK OF THE 

RADIUS* 


BY ROLAND HAMMOND, M.D., 

OF PROVIDENCE, R. I. 

Previous to the discovery of the Rontgen ray this frac- 
ture was practically unknown, or was discovered only in ana- 
tomical dissections; it was regarded as a surgical curiosity. 
The first case was reported in 1834, as the result of a post- 
mortem examination. Up to 1880 but 21 cases were known, 
and of these 20 were discovered only after operation or dis- 
section. As late as 1905, four years ago, the literature con- 
tained but 48 cases, only 8 of which had been recognized by 
clinical signs during life. At this time, four Rontgenologists 
in Philadelphia found 55 cases in their collections of plates, 
which exceeded the total number recorded at that period. 

The literature of the subject has been thoroughly reviewed, 
and some excellent experimental work on the mode of pro- 
duction of this fracture has been done by T. Turner Thomas,^ 
whose writings have placed this subject on a sound scientific 
basis. 

The ever increasing use of the Rontgen ray in fracture 
work has revolutionized our knowledge of this subject. We 
are enabled to make a more accurate diagnosis, and with 
the knowledge thus gained to make a more careful reduc- 
tion of the fragments without resorting to aimless and often 
harmful manipulation. We can then verify our results to 
ascertain whether the reduction has been properly accom- 
plished. All this is well recognized. 

But we owe a further debt to the Rontgen ray. Man}’- 
.fractures hitherto unknown, and formerly treated as sprains, 
have been brought to light, and many fractures thought to 
be rare are now known to be fairly common. Many frac- 


* Read before the Providence Medical Association, June 6, 19091 
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tures, from their obscure position or from the nature of their 
surroundings, give none of the well-recognized signs which 
we have learned to associate with a broken bone. Crepitus, 
abnormal mobility and impaired function are often absent, 
and pain may be the sole symptom to guide us in reaching a 
correct diagnosis. So it is with fractures of the head of the 
radius, and usually this condition is unsuspected until re- 
vealed by the X-ray plate. Its importance has been under- 
estimated as well, for, on its recognition and proper treatment 
may depend the integrity and usefulness of two of the most 
important joints in the body — the elbow and wrist. 

Anatomy . — The orbicular ligament and the lesser sigmoid 
cavity of the ulna form a sling in which the head of the 
radius rotates easily through nearly half a circle. Any in- 
jury at this point interferes with the important movements of 
pronation and supination, and, from its intimate relation with 
the elbow^-joint, limits flexion and extension as well, 

A fall on the hand is the most frequent cause of fracture 
of the radius at some point. Whether this occur at the wrist, 
in some part of the shaft, or at the head or neck of the bone 
depends on many factors. Turner has shown that the more 
nearly vertical the forearm at the time of the fall, the more 
likely is the force of the bloAV to be expended at the upper 


part of the bone, since in this position there is less cross 
breaking strain. The tension of the muscles at the time o 
fall and the degree of rotation of the forearm also have an 
influence in determining the point of fracture. 

Diagnosis . — As I mentioned above, the symptoms are 
ceptive. Pain is the only one I have found constant, 
itus may be obtained in favorable cases on rotating the or^ 
arm, and this is the movement which usuallv gives 
Flexion and extension are ordinarily performed wi ^ 
discomfort, but these movements may be painful. A 
localized tenderness is usually found over the hea 
of the bone. The diagnosis is made quickly 
pain to the patient by the Rontgen method, and t 
should always be employed. The objection of some 
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that this fracture is not shown, or is sometimes overlooked, 
by the X-ray, I have not found borne out by experience, if 
the pictures have been correctly taken. Oftentimes the antero- 
posterior and lateral views of the elbow-joint as ordinarily 
made are not sufficient to show this fracture clearly. Dr. Frank 
E. Peckham and the writer have devised an apparatus by which 
the head of the radius is brought in close contact with the 
photographic plate. This view, in connection with the ordi- 
nary anteroposterior and lateral positions, allows the bone 
to be viewed from all sides. By this X-ray study of the elbow 
the fracture is shown if present. In one of the cases given 
below, the views, as ordinarily taken, failed to show the frac- 
ture, until this procedure was employed. 

The fracture may be of the fissure type, in a vertical di- 
rection through the head or neck, the fragment often being 
wedge-shaped, or the head may be impacted. In both of these 
types the fragment is usually in good position. There may 
be enough displacement to interfere with flexion as well as 
rotation. When the fracture occurs in the neck of the bone, 
the upper fragment is more likely to be displaced downward 
and outward, and can often be palpated. In these cases the 
disability is greater and the symptoms more pronounced. The 
head is often split into several fragments, one or more of which 
will be displaced, often to some distance, and may interfere 
with complete flexion of tlie elbow. This fracture is often 
overlooked, in the absence of the well-marked signs which 
accompany the more easily recognized fractures, and treated 
for a sprain or contusion. In these cases free use of tlie joint, 
which is often encouraged, may lead to permanent disability 
of the joint to some extent, or possibly to non-union of the 
fragment. 

Prognosis . — This is good in the small class of cases where 
there is a vertical fissure through the head and oftentimes in 
the impacted cases. The fragments are held firmly by the 
orbicular ligament, which prevents displacement and encour- 
ages finn bony union. With comminution and separation of 
fragments, however, the chances of obtaining a perfectly usc- 
S 
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ful elbow are not so favorable. The extrusion of bone into 


the joint cavity and the formation of callus may interfere 
with flexion and extension as well as with rotation, and the 
patient should be warned of this possibility. 

Treatment , — In cases with good approximation of frag- 
ments and but slight displacement, I have had the best results 
with the right-angled tin splint fashioned for the individual 
arm and supported by a sling. The splint should be left in 
place for several days to a week. It is then removed at in- 
tervals of two Or three days and massage and gentle passive 
movements begun. These manipulations should be under the 
care of the physician, and great pains must be taken not to 
displace the fragments by injudicious movements, as has 
happened in the hands of an unskilled masseur. By the end 
of the third or the beginning of the fourth week the splint 
may be omitted and the arm carried in a sling for anot er 
week. At the end of this time all apparatus may usua y 
omitted. This early joint movement, when used wi 
due care, will tend to preserve the mobility of the 
prevent the formation of the firm adhesions and 
which are the bane of fracture work. If the motion is 
early and continued with caution and regularity, i ^ 
found, on omitting the splint, that the joint is ^ 

useful than when continuous fixation has een e 
Most writers speak of limitation of motion as ® , i gjs 
bly present on removing the splints. This pa js 

may be eliminated in many cases if due care in 


exercised, mnpnts which 

Where there is marked displacement o gouie 

encroach upon the joint cavity, there will ^^gtion of 

ankylosis no matter what the treatment, an 
operative interference arises. Each case the 

its own merits as shown by the Rontgen exam ^^^^gj^ative 
best results will usually be obtained w ^ the open 

method of treatment has been ^ .^vith 

operation for those cases of displaced If the 

motion in the joint, or the rare cases o 
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plate show a fragment so greatly displaced, that, if left in 
position it will result in partial ankylosis, or is in danger of 
becoming a foreign body through non-union, it had best be 
removed at once by operation. 

Bardenheuer^ states that he has never found it neces- 
sary to operate on a case of this fracture. 

As an aid in the after-treatment of these fractures, baking 
in the hot-air oven will be found of the greatest value in 
affording relief from pain and in restoring motion to the 
joint, and massage and passive motion are much more effective 
after such treatment. 

In looking over our collection of plates, I find 1 1 cases 
of fracture of the head and neck of the radius out of 224 
cases of all fractures taken during the past three years. Of 
these 1 1 cases, five were referred for X-ray examination within 
a few days of the injury, and in no case was the condition 
accurately diagnosed until the X-ray plate had been taken. 
Four of the remaining cases were seen from three to seven 
months after the injury, and came for relief of pain or in 
hopes of obtaining a more useful elbow. In none of these 
cases, nor in the two which I have treated personally, was the 
diagnosis made until the Rontgen examination had been 
made. The cases that I have been permitted to see in the 
practice of other physicians have been very instructive. I 
believe the condition is a difficult one to diagnose, and in 
most cases impossible without the aid of the X-ray. 

I have treated two cases of this fracture, both of the head 
of the radius. The first case occurred in the practice of Dr. 
Frank E. Peckham, and was treated by me during his absence. 
I am indebted to Dr. Peckham for the privilege of reporting 
this case. 

Case I. — young clergyman came to the office with an in- 
jury to the right elbow, of six days’ standing. He had been 
thrown from his horse while riding. Pain was distinctly local- 

* Since writing this paper three other cases of this fracture have 
been seen out of a total of 344 cases of all fractures. 
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ized at the head of the radius, most marked on rotation of the 
^rearm, and to a lesser extent on flexion and extension. The 
X-ray examination (Fig. i) showed a wedge-shaped vertical 
fracture of the head of the radius with slight displacement at the 
upper end. A right-angled tin splint was fitted and worn for 
three and a half weeks. The splint was left in position for a 
week, and was then removed every other day for two weeks, and 
then twice a week until finally omitted. At each visit the elbow 
was moved gently but as much as possible in all directions. On 
finally omitting the splint there was perfect function in the elbow 
in pronation and supination as well as in flexion and extension, 
and no pain was experienced. 

Case II. — ^A physician, aet. 6 i, came to me for treatment of 
an injury to the left elbow*. Five days previously, while coming' 
out of his house, he had fallen on some stone steps, striking, he 
thinks, on his elbow. There was marked tenderness about the 
head of the radius, and motion was decidedly limited in all direc- 
tions. The Rdntgen examination made in the usual anteropos- 
terior and lateral positions failed to show any fracture. This case 
resembled the first one so strongly, however, that I was con- 
vinced that some fracture was present, and the symptoms^ all 
pointed to the head of the radius as the most probable location. 
Accordingly, I placed the head of the radius in close contact with 
the photographic plate, and demonstrated a vertical fissure in the 
head with practically no displacement. The treatment was t e 
same as far as splinting and manipulation were concerned, as 
in the preceding case. ’This injury occurred in sultry weat er, 
and the patient suffered much pain. The splint was irritating 
and required frequent adjustment. On omitting the splint t icre 
was considerable pain, and some limitation in flexion and ex en 
sion. The elbow was baked in a hot-air oven for 
weeks, and at the end of this time complete function a r 
turned, and pain was much less noticeable. The latter 
was present to a slight extent for six months, but since t at ^ 
nearly two years since the fracture, the elbow has given 
convenience whatever. 

I have also had the opportunity of making 
examination in 12 other cases of this fracture ^fje- 

practice of other physicians. I wish to thank tiese 
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men for the courtesy of allowing- me to describe briefly these 
fractures from a radiographic standpoint, and to add them 
to the scanty literature of the subject. 

Case III. — Female (patient of Dr. E. E. Moore). Right 
elbow. Oblique fracture of the head of the radius down through 
the neck, with splitting off and slight separation of fragment. 
Complicated by backward dislocation of the elbow which had been 
previously reduced. 

Case IV. — Female (Orthopedic Department, Rhode Island 
Hospital). Left elbow. Oblique fracture of head and neck of 
radius, with separation outward and forward of a fragment half 
the size of the head. 

Case V. — Female (patient of Dr. E. S. Allen), Right elbow. 
Slight separation of fragment involving about one-third of artic- 
ular surface of radius, and vertical fissure extending down into 
neck. Upper portion of neck is bent inwards. 

Case VI. — Female (patient of Dr. F. E. Peckham). Right 
elbow. Similar to Case V in size and displacement of large frag- 
ment, but also slight comminution of fragments in joint. 

Case VII. — Female (patient of Dr. J. W. Keefe) . Left elbow. 
Impacted fracture of entire head of radius with displacement for- 
ward, inward and downward. 

Case VIII. — Male (patient of Dr. H. DeWolf). Left elbow. 
Oblique fissure fracture of outer third of head of radius with 
almost no displacement of fragment. 

Case IX. — Male (patient of Dr. F. A. Fearney). Right 
elbow. Fracture of outer half of head of radius with displace- 
ment of fragment upward into flexure of elbow. 

Case X. — Male (patient of Dr. W. R. Morse). Left elbow. 
Comminuted fracture of outer fourth of head of radius. Slight 
displacement of main fragment, but a small fragment displaced 
one-half inch upward into flexure of elbow. 

Case XI. — Male (patient of Dr. E. C. Murphy). Right 
elbow. Impacted fracture of head of radius with slight displace- 
ment forward and outward. 

Case XII. — Female (patient of Dr. F. E. Peckham) aged five. 
Right elbow. Fracture and dislocation of head and upper end 
of radius for one-fourth inch below the epiphyseal line, and dis- 
placement of fragment, including small part of shaft, downward 
and outward. 
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Case XIII. — Male (patient of Dr. F. E. Peckham). Right 
elbow. Oblique fracture of outer third of head of radius of the 
vertical fissure type. Slight displacement of fragment. 

Case XIV. — Male (patient of Dr. F. E. Peckham). Right 
elbow. Comminuted fracture of head of radius with separation 
of an irregularly shaped fragment upward into flexure of elbow. 

The above cases were all adults with the exception of Case 
XII, 
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BACKWARD DISLOCATION OF THE UPPER END 

OF THE ULNA. 


OLD. COMPLETE DISLOCATION OF THE ULNA ALONE, WITH ROTATION AROUND 
THE HEAD OF THE RADIUS. OPERATION : GOOD RESULT, 

BY JAMES P. WARBASSE, M.D., 

OP BROOKLYN, NEW YORK, 

Snrfeon to the German Hospital of Brooklyn. 

Backward dislocation of the upper end of the ulna alone, 
when complete, seems to be a rare lesion. Stimson, who gives 
an admirable classification of these injuries, describes three 
forms of dislocation of the upper end of the ulna.^ The first 
form is that in which the displacement is slight; the ulna is 
carried backward and rotated slightly around the radius; and 
then, by adduction of the forearm or by upward movement 
of the ulna, the coronoid process passes behind the trochlea. 
In the second form, the coronoid process passes upward until 
it engages in the olecranon fossa. This requires that there 
shall be still more adduction of the forearm than takes place 
in the first variety. In the third form the rotation of the ulna 
around the radius continues until the ulna lies behind the 
radius. 

Concerning the first form, it is the most common, and is 
spoken of as “ incomplete.” Stimson has been able to find 
only two recorded cases of the second form (the cases of Mal- 
gaigne and Wilson), I have not been able to find in literature 
a report or a description of any cases of the third form. The 
case herewith reported is such a one. 

K.K.,rnale, aged thirteen, jumped and fell from a wagon, strik- 
ing upon his hand, forearm, and elbow. He suffered much pain; * 
was unable to sleep for two nights; deformity of the elbow was 
recognized, and soon was obscured by swelling. He was not seen 
by a surgeon, but was treated with liniment. The elbow was 
stiff and painful. He \vas not able to use the arm. Gradually 
the swelling subsided. Pain was always present when the elbow 

* Fractures and Dislocations. 
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was much moved. He was otherwise well. Nine weeks later the 
boy was taken to Dr. E. W. Skelton, who recognized the nature 
of the lesion and sent him to me at the German Hospital. 

Examination showed the right ulna entirely absent from the 
trochlear surface. The radius was in its normal place. The 
upper end of the ulna could be felt lying posterior to the radius. 
External to the ulna, and connected with the outer condyle of the 
humerus, could be felt an irregular bony mass which was inter- 
preted as the callus of a fracture of the condyle which had united 
in malposition. The forearm was in a position of flexion at an 
obtuse angle of about 150 degrees. Flexion and extension were 
possible through an arc of about 10 degrees. Supination and 
pronation were possible through only about one-fourth of their 
normal excursion. All of these movements were painful as 
they approached their limits. There was no cederaatous swel mg. 
The arm had undergone considerable atrophy. The X-ray p ates 
showed the above-described conditions (Fig. ^ , 

Operation, ten weeks after injury: A long incision was ma e 
directly posterior to the displaced ulnar head. ^ The u na wa 
found rotated just 90 degrees, so that the sigmoid note 
of looking forward looked inward. The notch and the 
surface were covered with new connective tissue an a 
capsule. The connective tissue was dissected away 
articular surfaces ; but when everything was freely c eare 
impossible to rotate the ulna into place. Attention wa^^ 
directed to the bony mass connected with the outer 
was found that there had been no fracture as was jjirown 
that the mass was an exostosis of new bone which ha ec 
out beneath the stripped-up periosteum in front o 
When this exostosis was chiselled off, the ulna rota e 
normal position with perfect ease. The wound w^ 
the arm was put up at a right angle in plaster o ^ 

At the end of tw^o weeks, passive motion was egu 
the end of three weeks the patient wms allowe to us _ ^ 
Motion of the joint steadily improved.^ There was 
the end of two months the elbow functionated we ^^5 

flexion arid extension stopped short of norma . ^,^5 

c ' , and useful for every function for w 

1 • Unfli its anatom) 
'^nt time the arm is normal m d ^ he 

excepting that extension and flexion 
■ I full extent. 


Fig. 1 



Outward dislocation of upper end of ulna. The upper 
end of the ulna is dislocated posterior to the head of the 
radius, and at the same time is rotafed go deRrees. so that the 
[, siftmoid notch and the coronoid process look inwards. 




AUTOPLASTIC TRANSPLANTATION OF BONE. 
BY HENRY H. JANEWAY, M.D., 

OF NEW YORK. 


The conditions which make it desirable to replace bony 
defects are by no means of rare occurrence. Chief among 
them are deficiencies of the cranial bones, of the inferior 
maxilla, and of the long bones of the extremities, occasioned 
by osteomyelitis, by injuries, or by the removal of tumors. 
Finally, in a class by themselves, are the pseudarthroses. 

Notwithstanding the frequent occurrence of all these con- 
ditions, the available methods of making good such defects 
have never been popular. 

If, however, there does exist a satisfactory means of re- 
placing these losses in the continuity of bone, its infrequent 
utilization is to be regretted, for consequential upon them must 
be mentioned not only a prolonged course of healing but fre- 
quently, also, serious deformities and loss of function, a loss 
often great enough to demand amputation. 

In their views upon this subject surgeons have been in- 
fluenced by the undesirability of implanting in a defect between 
or within bones any foreign substance, and their belief that all 
homoplastic grafts must be included in this category. 

There is a manifest failure to appreciate the actual fate of 
a periosteal bone graft. The numerous successful osteoplastic 
operations upon the cranium, however, should encourage auto- 
plastic transplantation of bone and periosteum in other loca- 
tions. On numerous occasions bony buttons or chips have 
been replaced into cranial defects and successfully healed in. 
(Kuester, Von Jaksch, Watson Pike, Gerstein, William Jones, 
Von Eraman, Weir, Moller, Eastman, Bunge, Macewen.) 

Probably more to the susceptibility of bone and periosteum 
to successful autoplastic transplantation than to tlie presenta- 
tion of the vascular supply must be attributed the success of 

217 



5i8 


henry h. janeway. 


Sultan (Durante, Haektr 

statem^tT r 't V ‘‘ “ *=« ‘''e same 

the rrt!n In rV'"' MUIler-Konig method, for 

is small rT-n =“PP'y in either of these methods 

Gussenha ?’ Mikulicz, Braun, Slajmer, 

Gussenbauer, Rtegner, Korte, Brenanto, Bernay, Von Eisel- 
berg, rCarewski, Milko). 

It has ^ong been appreciated that foreign bodies of almost 
any escnption can permanently be healed within wounds. 
A. hraenkel first suggested the use of celluloid plates for the 
c osiire of cranial defects, and since that time the procedure 
as een frequently resorted to with a greater or lesser degree 
^ success (Fraenkel, Billroth, Von Fillenbaum, Wfeinlechner, 
interstoisser, Berger, Von Frey, Link, Forges, Fritsch, 
Pringle, Blecher). 


Gluck, Bircher and Kdnig have described the successful 
replacement of losses of bone by pieces of ivory. Kdnig still 
enthusiastically advocates the procedure to correct the defor- 
mity produced by resection of portions of the inferior maxilla. 
Kopf stein replaced a resected upper portion of a humerus 
with a piece of ivory driven into the remaining part of the 
humerus below and fitted by a rounding of its upper extremity 
into the glenoid cavity (Bircher, Gluck, Kopfstein, Kdnig). 

Lambotte and Elsberg have reported the implantation of 
aluminium plates within cranial defects and Gerster has util- 
ized gold for the same purpose. 

Perhaps the most remarkable instance of the implantation 
of foreign bodies is recorded by Giordano who permanent!} 
replaced a gap of 23 cm. in a tibia with a piece of nietal 
capped on both ends with ivory disks. 

Somewhat more extended use has been made of hctero 
plastic transplantation of bone from animals. Many success 
ful cases have been reported. The literature dates back to 
1682 when Jobi Meekren replaced a defect in the cranium 0 
a soldier with a piece of a dog’s skull. The implanted fra?' 
ment healed in perfectly. It is interesting to note that anti- 
vivisection cruelty to human beings was in tliose days more 
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sucxessfully active, and Jobi Meekren was required to remove 
the implanted fragment under the ban of excommunication by 
the church which refused to recognize such “unchristian” 
methods of treatment. “ Chirurgicum ossis cranii fragmen- 
tum anferre jussit, sicque, curatione alia adhibita excommuni- 
cationis vim effugit. Jobi a Meekrenobservat niedico-chir- 
urg.” Ex Belgico in lat. transl. of A. Blasio, Amsterdami, 
1682, pp. 6-7. 

Beginning in the year 1810, the following have reported 
successful heteroplastic grafting of bone: Merrem, Merrem 
and Von Walther, Flourens, J. Wolf, Ollier, Goujon, Marshall, 
Adamkiewicz, White, Sherman, MacGill, Sherwood, Ochotin, 
Chalot, Forgue, Le Dentu, Ricard, Perier, McGraw, Buchanan, 
Mosse, Kronacher, Petit, Patzauer, Smolony, Krausch, and 
Tomita. 

Pathologically, of a similar nature is the filling in of losses 
of bone by decalcified bony chips, first proposed by Senn and 
subsequently reported upon by Deaver, Le Dentu, Middel- 
dorpf, Mackie, Miller, Murray, Spediacci, Curtis, and Wagen- 
knecht. 

For the sake of completeness, reference will be made to the 
heteroplastic transplantations with preserv’-ation of vascular 
connections by Phelps and Morton, and also the iodoform plug 
of Mosetig Moorhof. The latter method has received favor- 
able notice by a number of foreign writers and in this country 
by Wetherill and the Mayo brothers. 

None of these methods can be said to be entirely satisfac- 
tory. Healing often occurs only after considerable length of 
time. The formation of fistulae are not infrequent, and many 
times a number of the bony fragments have been discharged. 
In general, they offer a contrast to those cases in which defects 
in the continuity of bones have been replaced by the implanta- 
tion of a fresh piece of bone together with its adherent perios- 
teum which is taken from the same individual or another 
human being. 

Recorded instances of this latter method are few in number. 
They nevertheless indicate tliat the procedure is one of real 
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value,. and, if subsequent experience proves as favorable, the 
desirability of more frequently resorting to it is at once appar« 
ent and justifies the recording of the author’s case. 


Case. — Patient, L. K., an American woman, at present forty- 
two years of age. 

Previous Personal History . — ^When a child, had malaria and 
scarlatina followed by a mild nephritis, from which she apparently 
made a complete recovery. At eighteen years of age she married. 
During the next three years she had two miscarriages and one 
child born at term and dying of marasmus when it was five months 
old. This child had a bullous eruption upon the soles of its feet, 
some general eruption upon its body, and a condition of the eyes 
resembling parenchymatous keratitis. Subsequently, the patien 

had another child who is to-day healthy. ‘ 

Present Trouble . — Twelve years ago the patient had a seve 
wrench to her arm, described as a pull accompanied wit a su 
twist. She felt considerable pain after this, and three mo 
later she noticed a lump in her arm. This gradual y ^ ^ 
size until seven years ago when she received wit ou 


course of mixed treatment. 'mmnvably 

The growth at that time was hard, nodular and i 

bound down by the muscles of the forearm, m w 

a fusiform enlargement five inches in length. ^ 

was exposed and found to be attached to the an 

the ulna by a flattened pedicle. It was remove ^ gar’s 

at the point of attachment of the growth recurrent 

time a recurrence of the growth was noticed. ^ ^|j,a 

measured about two inches in length and was a This 

at the juncture of its lower third and upper w 
mass was extirpated under general anaesthesia an 
three months later another small of tbe 

cocaine. Again, within a few months, a fou treatment 

growth was noticed. The patient, however, n g 
until November 26, 1908, one year and three m 
preceding operation. She was then .. j jg-gw Bruns- 

Lre in the Francis E. Parker Memorial Hospita. 

wick, N. J. ,4.u a f- that time when the 

Fig. I represents the size of the growth a the 

final ^.eratl™ was undertaken. Through an mcs,o 




Condition of forearm immediately previous to operation 
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posterior border of the ulna and dividing the joined aponeurosis 
of the extensor and flexor carpi-ulnaris, the tumor was removed 
by resecting a portion of the ulna five and one-half inches long, 
which ran through the centre of the growth. 

A fragment of bone of the same length and three-eighths inch 
wide and one-eighth inch thick was now chiselled off from the 
crest of the tibia together with its adherent periosteum. 

This was then placed between the two extremities of the ulna 
remaining and fastened in place with silver wire. The perios- 
teum of the implanted fragment was also sutured to the perios- 
teum of the remaining portions of the ulna. The wound was 
now closed with the exception of a small drain at each end. 

After the first twenty-four hours the drains were removed 
and a plaster splint applied. Thereafter, tlie wound was dressed 
on the fourth, seventh, and tenth days, at the end of which time 
it was healed throughout. At no time was there any elevation 
of temperature. In two months time the patient could freely use 
her arm for washing clothes at a tub. Fig. 2 illustrates the healed 
condition of the arm. Microscopical examination showed that 
the growth was a chondrosarcoma. 

The accompanying radiographs were taken at intervals of one 
month (Fig. 3), four months (Fig. 4), and fourteen months 
(Figs. 5 and 6) after the operation. They demonstrate the in- 
crease in thickness of the implanted fragment and the formation 
of callus at its upper end by the implanted periosteum, and at 
its lower end the direct union of the implanted piece with the ulna. 

If we inquire into the nature of the histological processes 
which have taken place, we must assume as a result of the 
conclusions of research work upon implanted bone and perios- 
teum that the implanted bone itself had died, but that the 
periosteum and marrow lived and replaced the old bone with 
new. 

As long ago as 1867 Ollier recognized the important role 
played by the periosteum and marrow. He states : “ Quand 
on a transplante un os entier, ou une portion d’os gamie de 
son perioste et de sa moelle, il arrive quelquefois que le perioste 
seul se greffe; le cylindre osseux se necrose, se detache, est 
elimine, et Ton trouve cependant dans le lieu de la transplanta- 
tion la gaine periostique ossifiee. Par sa surface externe elle 
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a adhere aux tissus voisins, et e’est ensuite separee de I’os 
ancien necrose.” 

And referring to an experiment in which he successfully 
transposed the radii of a rabbit he states ; “ Cette observation 
nous parait demonstrer a elle seule la plupart des propositions 
que nous emises dans ce chapitre la realite de la grelfe osseuse 
et le role du perioste et Tutilite de cette membrane, raeme dans 
les cas ou le tissu osseux lui meme ne se grelfe pas.” 

Subsequent work has, in a large measure, verified and at 


the same time amplified Ollier’s work. 

There is a general agreement between the conclusions of 
Radzimowski, Bonome, Saltykow, Fischoeder, Marchand, Sul- 
tan, Tomita, Grohe, Morpurgo, Lawen, Barth (latest publica 
tion) and Auxhausen. An examination of the only dissenting 
works by David, Adamkiewicz, and Laurent, who alone main 
tain the viability of the implanted bone, will not support ei 

opposing claims. _ , 

All others have recognized the death of the implante 
its revascularization and penetration by granul^ion tissu^ 
and through this means the formation of new averse 
canals, the lining of the new vessels with osteoblasts, 
their agency the absorption of the old bone and e ^ 

of new bone in concentric layers around the 
vessels. Finally, that these changes are solely depen 
the living and regenerative power of the transp an 

teum and marrow. npriosteuni 

The remarkable viability of the transpla P _ 

has been demonstrated by Grohe and 'f j^^dred 

showing that it is capable of preservation fo^r 
hours and yet able to be implanted and f a corpse 

powers. The latter has shown that the Pf after 

kept at 15° can produce new Recommended 

one hundred and sixty-eight hours. Lawen 
the use of periosteum in the repair of ventral h 

The histological demonstration of “ jaces homo- 

generative power of implanted periosteum at on P 
plastic transplantations of bone upon an en 
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footing from any other method of making good bony defects. 
When the cases of the former method of transplantation are 
compared with those in which there has been transplanted bone 
from animals or decalcified dead human bone (Krausch), or 
even live human bony chips (Mace wen), a difference seems to 
exist in the course of healing of the wounds, in the character 
of the end result, and in the rapidity with which the latter is 
obtained. In addition to the author’s case, other cases of 
rather extensive homoplastic transplantation of bone have 
been reported by Poncet, Kummel, Bardenheuer, Von Berg- 
mann, Klapp, Curtillet, Tomita, Perthes, Lexer, Frankenstein 
and Rovsing. Similar small transplantations have been made 
by Timann, Tietz, Muller, Von Mangoldt, Dryden, and 
Auxhausen. 

In one of Bardenheuer’s cases half of tlie ulna was used to 
replace a radius. 

In Von Bergmann’s case a portion of the tibia 1 1 cm. long 
was resected for sarcoma and replaced by a piece taken from 
the fibula. 

Klapp replaced the whole of the diaphysis of the humerus 
(also resected for sarcoma) with a piece of bone and perios- 
teum removed from the crest of the tibia. 

Tomita has reported five cases of bone transplantations, 
two of these were heteroplastic, one was for a pseudarthrosis, 
and two were fairly extensive autoplastic implants. In one of 
the latter, a portion of the tibia 8 cm. long was implanted 
into a defect 6 cm. long lower down in the same bone. 

In the other, a piece of the left tibia 7 cm. long was im- 
planted into a defect of 5 cm. occurring in the tibial diaphysis. 

Frankenstein resected 25 cm. of a femur for sarcoma and 
implanted within the defect a resected fibula. The implanted 
bone healed in well and formed firm union below, but a pseud- 
arthrosis resulted at the upper end of the implant. In seven 
months’ time the patient died of metastases. Sections of the 
removed transplanted bone showed active proliferation of its 
periosteum and marrow and a replacement of the old bone by 
a network of newly deposited osseous tissue. 
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Finally, and of considerable importance, is the transplan- 
tation of joints by Lexer. In his first publication he reports 
four functionally successful cases in which portions of bones 
with adjacent parts of joints have been replaced by bone and 
cartilage covered with tlieir periosteum or perichondrium. 

In his second publication he adds the report of a total 
transplantation of a knee-joint in a girl eighteen years of age. 
In eighteen months’ time the patient could walk with only a 
slight limp and rocking of the knee-joint. 

Lawen has reported the replacement of the upper half of 
a humerus resected for sarcoma with a portion of bone and 
periosteum removed from a tibia. In Rovsing’s case two- 
thirds of the humerus was replaced by the patient’s own fibula. 

These cases are not numerous but they are sufficient to illus 
trate the possibilities of homoplastic transplantation of bone 
and the superiority of the method compared to heteroplastic 
transplantation or even, as in the case recently reporte y 
Macewen, to the implantation of fresh human bone c ips. 

Both Tillmann and Tomita, but particularly the letter, w o 
has tried several methods on the human, have commente 
this superiority. Tomita states : ‘‘ Aus den oben aus 
gesetzten Griinden spechen unsere Falle vielleicht 
die methode mit homoplastischer oder autoplastisc er 


die bessere ist.” _ r • i? o-reen- 

Certainly in the author’s case the healing of a simp S 

stick fracture could not have been more j-gji-ed. 

mate cosmetic and functional result is all that cou , 

In conclusion the case illustrates the pecu ^ 
of the tibia (its accessibility and its great 
ness) to the function of furnishing a J„aoto- 

The radiographs (Figs. 3 to 6) demonstrate t 
plastic graft firmly unites .to the fraginen s ^ 

it is placed and eventually becomes ^ by the de- 

piece of living bone, its thickness being deters 

nrands for strength required in i„dicatio» tha* 

the case cited the smooth and rapid healing is a ^ 

the autoplastic method of remedying bony def 
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cedure of choice and is deserving of wider application than it 
at present is receiving. 
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SPONTANEOUS FORWARD DISLOCATION OF 
WRIST-JOINT. ■ 


(madelung’s deformity.) 

BY A. C. STOKES, M.D., 

OF OMAHA, NEB. 

Associate Professor of Surgery, University of Nebraska College of Medicine. 


In reporting these cases we are familiar with the recent 
articles upon the subject in the German, French and English 
literature, the only article of any consequence in English 
being Stetten’s ^ in the Journal of Surgery, Gynecology and 
Obstetrics for January, 1909, who collected 62 cases, some of 
which we are unable to locate. Our cases and the literature 
were observed and collected before the appearance of Stetten’s 
article. We feel confident, however, that in view of the lack 
of literature dealing with this disease in America another short 
review with report of two cases is justifiable. 

History . — Dupuytren ^ seems to have been the first to call 
the attention of the profession to this disease, although Begin ® 
made a note of such a condition in a book published in 
1825. In 1834 Dupuytren first described it at length, and 
later referred to another case which appeared in his clinic 
in 1841. In 1835 Lesauvage® described what he called a 
“ Luxation consecutive de L’articulation radiocarpienne ” in 
a thirty-two year old soldier. In 1847 Smith reported two 
cases in his text-book. In 1847 -A- Nelaton ® refers to a speci- 
men examined by Boinet where unilateral forward displace- 
ment was present. In 1855 Malgaigne^® described a case in a 
young boy twelve years old, a mason’s apprentice with a 
unilateral forward dislocation of the wrist. Weber in 1859 
described a case in a young girl eighteen years of age. The 
wrist was displaced forward, movements were painful and 
extension very limited. In 1864 Busch referred to a case 
of marked bilateral forward dislocation of the wrist-joint 
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The first anatomical dislocation was reported by Jean^* in 
1875. Stimson and others doubt whether in this case there 
was not an old Colles’s fracture. To Madelung belongs the 
credit of first describing this condition in detail, and he reported 
same at the “ Deutsche Gesellschaft fur Chirurgie ” in 1878 
under the title of “ Die spontane Subluxation der Hand nach 
vorne.” 

The history of our cases is as follows: 


Case I. — H. J., a girl, fourteen years of age, born in America 
of Swedish parentage, presented herself for examination in 
November, 1907. 

Family History.— Father died at the age of sixty-t\vo from 
‘ an accident. Mother living, strong and healthy, her present age 
fifty-four. Has five brothers and two sisters, two of whom die 
in infancy. The living are all strong and healthy. 

Personal History. — She is a well-built, well-nourished young 
woman. Had scarlet fever when a child. History otherwise 


negative to date of present trouble. ^ . 

Present Trouble — Subjective Symptoms. Complains 0 pa 
in wrists after they have been exercised and when used to rai 
heavy weights. Pain began about two years ago at the age 
twelve. It was first very mild and noticed only wien 
After some months it became more severe and now ^ 
annoyance when much motion is required at the wris jo 
when she is required to do heavy lifting. The pain 
bother her when the wrists are at rest. ^ . of 

swollen, but she says that they did swell ” 
her history. No other complaint except compelled t 
on account of eyes at the age of fourteen. 

At the age of nine years she was compelled 
field husking com and “ shocking ” bundles o g ’ ^ 

ing “ stack ” the grain. All of these occupatjons requ 
stfain on the wrists of the child. _ After these extra 
she says, the wrists swelled and pained her. chest 

Objeclive Symploms.— Eyes, heart, Inngs, „,arked en- 

wall negative. No rickety rosary, except there ^^,1, 

largement of the costochondral articulation of th 

tihias bowed ontward and the „ ^ere together, 

of the leg at the middle point, when the ankles 





Fig. 3. 



Drawing from a radiograph showing relation 
of ulna to carpal bones. 



Fig. 4. 



Radius of left hand in Case II. 
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was about two inches as reported to me by Dr. Anderson of 
Stromsburg, Nebraska. Skull bones normal. Pelvis was not 
examined. Both wrists present a silver-forked deformity. There 
was no history of fracture. The carpal bones were dislocated 
forward, and the line of the ulna with the carpal bones presented 
a marked anterior curve at the point of articulation of the carpal 
bones with the ulna. The radiocarpal articulation did not present 
as marked an angle as the ulnocarpal. The radius, however, 
was markedly bowed forward in the lower third of the diaphysis, 
and the epiphysis turned very noticeably anteriorly. The styloid 
process of the ulna was particularly marked. The entire 
carpal area dislocated forward. There was limitation of ex- 
tension in both hands, and forcible extension gave great pain. 
Flexion was normal, as was pronation and supination. Figures 
I and 2 give a fair idea of this condition. Further examination 
proved negative. We first observed this case two years ago, and 
saw it again this winter, 1909. There had been no change. 

Diagnosis . — Spontaneous dislocation of both wrist-joints for- 
ward or Madelung’s deformity. 

Case II. — Miss M. S., age fifteen years. 

Family History . — Father and mother well and healthy. No 
brothers or sisters either living or dead. 

Personal History . — Had measles and mumps as a child. 
Neither of these diseases carried with them any complications. 
Otherwise personal history is negative. No other disease of 
childhood nor any other form of disease. She is well nourished 
and of a good social grade. Has always had good care, plenty 
of good food, and plenty of fresh air. Has lived in the country 
the early part of her life. Later lived in small villages. Weight 
132 pounds, height 5 feet 3 inches, girth measure 28 inches. 

Both tibias are bowed outward and her knees do not touch 
within an inch and a half. There is no serrated edge to the 
tibia nor is there any other disease of the bone discoverable. 
The pelvic bones seem to be normal, there is no rosar)% Nodules 
at the end of the ribs, where the ribs join to the sternum, were 
not found. Her shoulders, elbows, head, and neck are perfectly 
normal. Heart, lungs, and kidneys are negative. At about the 
age of seven and a half she began practising on the piano. At 
about thirteen years of age she noticed that her wrists were 
slightly deformed and pained her a great deal upon use. Other- 
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wise she has never noticed that there was any period in which 
they swelled or showed any signs of acute inflammation. One 
physician told her that she had symptoms of exophthalmic goitre 
at or about this time. Personally we were unable to find any 
evidence of it. There was no goitre, no tachycardia, or no 
exophthalmus. 

At the present time we find both wrists deformed, ulnar 
side greater than the radial side, representing the characteristic 
silver-forked deformity in a mild degree. The styloid process 
of the ulna stands high above the carpal bone, and the end of 
the ulna is entirely separated from its articulation of the carpal 
bone. The radius is not so far removed from its articulation, 
but the carpal bones are removed from the exact position with 
the radius and are dislocated forward, and the epiphyseal ends 
of the ulna and radius are separated and the radius move 
easily upon the ulna. The carpal bones are undefinable so ar 
as palpation is concerned, the semilunar and scaphoi eing 
entirely removed from definition. Pronation, supinahon, a 
flexion are normal. Extension is slightly limited. T e lan 
are apparently as strong as ever, but when use mu or 
amined much pain follows. The ends of the ra lus an 
are smaller than normal. The epiphyses apparent y . 

developed, as also one is inclined to think from pa pa 
the carpal bones are lacking in their development. 

I am indebted to Dr. Mitchell, of Osceola, Iowa, or 

Etiology .— have found 58 cases reported, 
Abadie,i« 8 men, 28 women; Poulsen,'’ 2 2; 

■mann,i8 i; Cnopf,^® i; ^ ' PuttPM • 

Sauer ,22 3 . Schulze,^^ i ; Volkmann,^^ 2 ; Putti, ^ 

I ; Bode ,27 I ; Barthes,^^ 2 ; Lesauvage, i ; hranK , > 

ham,« I ; Bennett,^ I. , rnses of these last 

Both sides in 31 cases, one side m 20 > 

nine right and 13 left were described as affecte si 
cases a complete description was not found. hypotheses 

These cases have been accounted for by ligaments- 

regarding the position of the bones and a ic 

None of these hypotheses have been very definite 
author has given different ideas regarding them. 
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The two most classical descriptions have been made by 
Madelung and Delbet,^® respectively. Madelung collected 
twelve cases and was able to study one case at autopsy, and 
described his case quite thoroughly. 

He taught that the flexors of the forearm being so much 
stronger than the extensors pulled the radius backward and 
held the carpal bones forward, thus producing a partial separa- 
tion of the scaphoid and semilunar from the radius and ulna. 

A primary bone degeneration appeared to Madelung to 
be indispensable. He did not accept the French idea that 
trauma or occupation could produce the deformity. Other 
authors are of similar opinion, as for example, Malfuson,®^ 
Dekeyser,®^ Gevaert,®® Kirmisson,^^ and Delbet. Many of 
them go a little farther and not only show a deformity and 
degeneration of ends of bone, but also claim it is a symptom of 
rhachitis. Some authors, as Volkmann and Malfuson, have 
reported the sudden appearance of the deformity, while Jean 
and Ardouin®° speak of it as congenital, without, however, 
proving their position either by facts or history. Poulsen 
believed it to be due to a rarefaction osteitis, which he thought 
to prove from the curving, thickening, and shortening of the 
bones of the forearm. A great many French authors think 
the defonnity to be due to trauma, which in a certain number 
of tlie cases was light and without immediate results, while in 
others a definite trauma could be determined (Guery,®° Lesau- 
vage, Malgaigne, Abadie). Occupations such as shoemakers, 
typesetters, carpenters, and the like, where the wrist is much 
used, are given as a cause. 

Delbet considers it possible witli ossifications of the carti- 
lages of the joint which was described by Bessel-Hagen.^'^- In 
many cases tliey seem to vary from the Madelung description 
of “ Spontaneous Subluxion.” 

Barthes describes two forms of the deformity, viz. : ( i ) 
“Luxation Progressive of Adolescence;” (2) “Luxation 
Progressive of Adults.” 

The spontaneous subluxation of adults as described by 
Bartlies does not appear to answer the question, because the 
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cases so far observed are nearly all in young people. The 
author’s cases began at twelve years, Franke’s case at thirteen 
years. Of Madelung’s twelve cases only two were over 
twenty-three, and there appears to be some doubt about one 
as to whether it really was a true case of spontaneous dislo- 
cation or a fracture. The remainder of the cases were all 
under eighteen years. 

Pathological changes, as osteomalacia, usually appear later 
in life, and are slowly progressive, most frequently found in 
women, affect the shaft of the bone rather than the epiphysis, 
and the periosteum is thickened and hardened. They more fre- 
quently affect the pelvis and are not confined to one bone or 
joint or two joints. We cannot accept these cases, therefore, 
as fitting under the symptom complex of the condition known 
as osteomalacia. 

The observed pathological changes may be described brie y 
as follows: The epiphyseal ends of the bone are irregular, 
excurvated, and not completely developed. They present t « 
appearance of having been impeded in the completion o 
edges and cartilages of the epiphysis. The end o e 
is not so large as normal. It is club-shaped and 
will not hold the carpal bones in place on the volar si e. 
same is true of both ulna and radius. The cartilages e 
the carpal bones and the epiphyseal cartilages are 
ossified in places, and irregular in thickness, an j., 

other points. The volar side in general ^ 

ance of a dystrophy (Franke and Poulsen). ^y a^^^ 
present hypertrophy of the dorsal edge, as 
(Weber, Busch, Madelung, Schulze, Bennecke, 

Franke gives a most detailed pathologic a 

concludes that there is not a true dislocation, 
deviation of direction due to change in the gpjphysis 

not so much in the direction of the diaphysis , >g idea. 
which is always present. This is also i a 
There has been, however, constantly g^^rees with 

vations a bending of the diaphysis and e 
Delbet, that the chief cause of the defornii y 
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forward of the articular plane of the radius sufficient in 
degree to make an apparent dislocation. This was true of our 
cases. The radio-ulnar articulation is much more widely 
separated than normal, thus giving artificial and exaggerated 
movements of the carpal bones and of the hand (Figs. 3 and 
4). Our cases did not seem to be as pronounced as Made- 
lung’s, as shown by Figs. 5 and 6. 

The etiology and pathology of this peculiar deformity 
are, therefore, not entirely explained. We may, however, 
from our study of these cases, draw the following conclusions : 

First. They occur in people usually of the lower class, 
many of whom show evidences of rickets. 


Fig. S. 



Showing relation of end of radius to carpal and metacarpal. 


Second. There is a dystrophy and atrophy in the carpal 
bones, cartilages, and epiphyses, with an occasional hyper- 
trophy of the dorsal side, and the diaphysis of the radius is 
curved anteriorly. This corresponds to Delbet’s description 
of the spontaneous subluxations of adolescence. 

Third. Radical treatment is only indicated for cosmetic 
purposes. Symptoms must be controlled by palliative means. 

Fourth. Heredity, female sex, and occupations are pre- 
disposing factors to this disease. 

Treatment . — ^While sometimes osteotomy may be justifiable 
when the defoi-mity is very great, yet it is not indicated except 
for cosmetic effects and tlien it is questionable in its results. 
Ordinarily plaster casts, splints, etc., are useless. After about 
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the age of twenty-five all symptomatology disappears. There- 
fore, palliative treatment is indicated up to that age, or to the 
disappearance of the symptoms. The treatment must be 
counterirritation, rest, and overfeeding. Osteotomy may be 
used after the period of symptoms has passed. In our cases 
we were not ready to do anything and advised the wrists being 
let alone. 

Prognosis . — ^The prognosis is good as to life. The patient 
will complain of some pain for several years upon exercise of 


Fig. 6. 



the wrists. Ultimately symptoms will 
resultant process will be a deformity of the wrist joi 
as the silver-forked deformity. 
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THE CYSTOSCOPIC EXAMINATION IN RENAL 
TUBERCULOSIS. 

BY BENJAMIN S. BARRINGER, M.D., 

OF NEW YORK. 

The object of this paper is two-fold. First, to give the 
proper diagnostic value to the cystoscopic examination in 
renal tuberculosis. Second, to picture as accurately as pos- 
sible the changes in the ureteral orifices in this disease. 

Walker in his article, “Tuberculosis of the Bladder,” 
Annals of Surgery, Feb., Mar., Apr., 1907, indicates the 
importance of the cystoscopic examination when he says: 
“ There is no sign or symptom, nor is there a definite symp- 
tom-complex which indubitably proves the presence of tu- 
berculosis of the bladder, . . . The same frequent and painful 
micturition and the general bladder distress which accom- 
panies tuberculosis of that organ are also produced to nearly 
the same degree of intensity by tuberculosis of the kidney, 
and almost the same symptomatic picture is presented by 
certain cases of tuberculosis of the prostate.” 

I can add to this, if the tuberculosis be renal there is 
no one symptom or class of symptoms which can unquestion- 
ably fix the tuberculosis in one side or the other. Pain, 
kidney enlargement, and so forth, may be wholly on the 
normal side. 

The relative frequency of primary involvement of differ- 
ent portions of tlie genito-urinary tract is of interest and 
should be kept in mind when a diagnosis is being made. I 
again quote from Walker. In 279 cases “the kidney seemed 
to be first implicated in 184; the epididymis in 80; the 
prostate in 6 ; the Fallopian tubes in 6 ; the seminal vesicles 


*Read before the Genito-Urinary Section, Academy of Medidne, 
Feb. 17, 1909; and before the New York Sodety, American Urological 
Association, May, 1909. 
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in 2; the uterus in i.” That is in about two-thirds of all 
cases the kidney contains the primary focus as far as the 
genito-urinary organs are concerned. Also, “ clinically 
primary bladder tuberculosis has been reported often, but as 
the pathology is being more carefully studied we are be- 
coming convinced that these reports are erroneous.” “ . . ■ 
while primary tuberculosis of the bladder is a possibility, 
for practical surgical considerations its existence may be 


disregarded.” 

The Pictures . — At the present time very few adequate 
pictures of the changes in the ureteral orifices occurring in 
renal tuberculosis exist. Fenwick, in his classic work, 
“ Ureteric Meatoscopy in Obscure Diseases of the Kidney, 
1903, has a few pictures which have been extensively copie . 

It is to be regretted that the pictures which I have co- 
lected are not photographs. The present photographic cys 
scopes are, however, entirely inadequate to produce 
much worth. The poor illumination, slow lenses, 
often clouding medium all contribute to the produc ion 

^ cWfrhes made 

All of the pictures I have made are from sketc 

at the time or after the cystoscopic or Otis 

direct or prismatic cystoscope of either t e 1 
type has been used in all of the observations. ^jnina- 

catheterizing cystoscopes is too small to allow go 

tion of the ureteral orifice. . , ^ primaO' 

Site of Involvement.— li the kidney contain 
focus of the disease the cystoscopic examina 
the primary involvement of the bladder ^^oun 
If the disease comes from the epididymis ^ ^ Tbe 

lesions are first around the vesical nec ^ misleading 
cystoscopic examination may, however, ^picpicW^® 

as is shown by Case VI. In this c^e t ® prostatj 

was typical of a tuberculosis ascending ^jpcipal if n° 

to the bladder. Yet in one kidney was the pn 

the primary focus. r j.gflal tubcrcn' 

Rigid Ureteral Orifice.— In most cases 
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losis, whether the process be a recent or an old one, and 
whether tlie bladder be involved much or little, tlie ureteral 
orifice of the affected side is rigid, non-contracting. 

“With normal ureters the contractions of the ureteral 
orifices indicate that urine is flowing through them; and the 
contracting of the orifices also indicates contractions of the 
ureters as a whole. When we turn from normal to diseased 
ureters the conditions change. When the ureter itself becomes 
diseased there naturally follows grave disturbance of the 
ureteral contractions.” ^ 

In probably all but in certainly six of the cases the ureteral 
orifice was rigid. In four of these cases the urine from 
either kidney was obtained by tlie use of the Luys’ separator — 
the disturbance to the ureteral contractions being less than 
if the ureteral catheter had been used — and the flow of urine 
from the diseased side, while irregular, was always inter- 
rupted, indicating that definite ureteral contraictions took 
place. This disturbance to the ureteral function is, as far 
as we can observe, most patent in that portion of the ureter 
which presents itself to the cystoscopic view — the ureteral 
orifice — this being rigid when apparently contractions are 
taking place in other parts of the ureter. 

“ This might suggest tliat the vesical portion of the ureter 
was the most markedly affected of any portion in a so-called 
descending tuberculosis of the urinary tract. And this would 
be natural, as the ureter is constricted for a considerable dis- 
tance where it passes through the. bladder wall, and this con- 
stricted portion, as well as the portion just above, would form 
an excellent lodging place for tubercle bacilli.” 

The other explanation that might be given to this failure 
of tlie ureteral orifice to contract at the same time that peris- 
taltic contractions in the ureter as a whole are talcing place, 
is that in normal contractions of the ureters the part of most 
vigorous contraction is the middle third of the ureter. Lucas 
says “ . . . the middle part of the ureter (comprising at 

’Barringer: Observations on the Physiology and Pathologj’ of the 
Ureteral Function, Folio Urologica, Band ii, 1908. 
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least two-thirds) shows comparatively large contractions 
The uppermost part of the ureter shows contractions of 
anotlier type, namely small oscillations ... The contrac- 
tions of the lower end of the ureter are generally more frequent 
and not nearly so large as those ... at the middle part.” 

“So if the entire ureter were diseased the contractions 
would persist longest where, under normal conditions, they 
were largest and strongest.” ^ 

The former explanation is, I believe the correct one. 
Relation between the Kidney, Ureter and Bladder Changes. 
— There are two conditions so frequently seen in renal tu- 
berculosis as to almost malce them peculiar to this disease. 

First: When there is entire destruction of one kidney 
and extensive bladder tuberculosis, we often see the ureteral 
orifice of the other kidney entirely normal, and obtain entirely 
normal urine, as regards pus and tubercle bacilli, from tins 
kidney. Such a condition is seen in Case IV. 

Second : With partial or complete destruction of one ki 
ney, with a process that must have extended over a peno 
of years, we frequently find with the exception of the uretera^ 
orifice of the affected kidney, the entire bladder normal, ases 

I, II, and III illustrate this. , , 

With these two classes of cases the tuberculosis is pro a 
primary in the kidney and both of these conditions wou^^ 
seem in a measure to be dependent upon the 
urination so characteristic of renal tuberculosis. T e m ^ 
material from one kidney does not stay in the bla 
period of time long enough to affect it. This re^^^ 
seems to be a natural prophylaxis against the ex en 
the tuberculous process both to the bladder an to 
kidney. In contrast with this we comparative y 
bilateral kidney involvement in conditions causing 
of bladder fluid — as ureteral stricture, and prosta ic 


ment 


The course of a kidney involvement arising^h^oi^ 


bladder 


’Barringer; loc. cif. 
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infection, is probably as follows: The bladder is involved 
and with it the bladder portion of the ureter. The bladder 
portion of the ureter becomes strictured, so causing hindrance 
to the excretion of urine from that kidney. This causes the 
kidney to become a point of lowered resistance, a fertile field 
for the growth of organisms that may be in the blood. The 
frequency and lack of bladder retention in renal tuberculosis 
often prevents, I believe, this affection of the bladder portion 
of the ureter and so the kidney. 

The opposite and apparently rarer condition — slight kidney 
involvement with marked bladder changes, as seen in Case 
V — ^would be perhaps explained by the fact that the original 
focus, as far as the genito-urinary organs are concerned, 
starts in the bladder or prostate, and there is secondary in- 
volvement of the kidney. It is possible, also, that these cases 
have a certain amount of bladder retention. The cases which 
I have seen shed but little light upon this question. 

Relation between the Extent of Kidney Involvement and 
Cystoscopic Changes in the f^eteral Orifice. — ^Fenwick has 
attempted to estimate the extent of kidney involvement by 
the ureteral changes. I am not at all sure that this can be 
done. Cases I and II are illustrative of this. In these cases 
there is no marked thickening of the intravesical portion of 
the ureter, no marked retraction, — ^yet in both cases the 
kidneys were practically destroyed. I can conceive that a 
ureter that is markedly thickened and retracted might point 
to an advanced process in the kidney, but even this rule might 
be fallible. In Case VI there is no change in the ureteral 
orifice, while the kidney was probably wholly destroyed, — 
sclerotic, not excreting anything through the ureter. 

I believe that grave errors may arise if tlie cystoscopic 
picture is alone used to estimate the extent of the kidney 
lesion. 

Clinical Value of the Cystoscopic Examination. — If a 
cloudy medium or a badly inflamed bladder does not interfere 
with the cystoscopic view we can nearly always determine 
which kidney is involved. An example of this is shown in 
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Case VII where the bladder irritability interfered witli 
ureteral catheterism or urinary separation. The simple cys- 
toscopic view determined which kidney was involved and the 
operation confirmed tliis. 

If on careful examination one ureteral orifice is found to 
be absolutely normal, contracting and excreting urine, 1 1}^ 
lieve that almost always the kidney corresponding to that 
ureter has a normal functional capacity and is excreting normal 
urine — ^normal as regards pus and tubercle bacilli. Notwith- 
standing this, in every case of renal tuberculosis there should 
be a determined attempt to either catheterize the ureters or 
perform urinary separation. If ureteral catheterism is per- 
formed it is probably better to catheterize the normal ureter 
and obtain the urine from the diseased kidney by means of 
a catheter in the bladder. There are two reasons for this. 
First, we wish to find if the presumably well kidney is ex 
creting normal urine. Second, I think that, contrary to v la 
is generally believed, there is less danger of renal in ectmn 
from the ureteral catheter when a normal ureter is cathetenze 
than when a diseased one is. If both ureters are is^^ 
urinary separation or double ureteral catheterism s ou 

performed. . . 

The Cases . — The eight cases ® which I have c osen s 

all of the ureteral changes which are described as 
peculiarly to renal tuberculosis. In most of the 
ureters are pictured, so allowing a' comparison 
diseased and healthy ureteral orifices. In 
ureters which I have called normal, a number o 
types will be seen. They all correspond, ^yollen 

general type. They are not ulcerated, they are nei e 
lior puffy; some of them show slight congestion w i 
enoug'h 'of a departure from the strictly norm o ^1 
diagnostic significance; some are larger than o e ^ 

‘ of BfS- ^ ^ 

*A majority of the cases here reported arc the 

Chetwood and E. L. Keyes, Jr., to whom I am tndeo 
of this valuable material. 










Case VII. — Left ureter, before nephrectomy. 
Kidney showed caseous areas. Bullous oedema 
iround ureter. 




Flo. IS. 


Fig. i6- 






P VHL— Right uriteral orifice.^ Nor- 

mal, contracting. 




was tuberculous. 
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within the bounds of the normal. After the study of a 
series of cases with an adequate cystoscope (I have used 
exclusively the prismatic) it is not difficult to recognize and 
classify the variations of a normal ureter. 

Cases I, II, III and IV show changes in the ureter which 
are practically only seen in renal tuberculosis. Case VI 
showed no ureter changes but a bladder tuberculosis, while 
the main lesion was in one kidney. Cases VII and VIII 
showed changes which may occur in conditions other than 
renal tuberculosis. All of the cases, with one exception (Case 
VI), have been proved either by operation or the finding of 
tubercle bacilli in the urine to be tuberculous. Six of the cases 
have been operated upon. In five cases the urine from either 
kidney has been obtained by ureteral catheterism or urinary 
separation. All of the cases have been cystoscoped before 
operation and two after operation, — Case I two months after 
nephrectomy. Case VII one month after nephrectomy. 

REPORT OF CASES. 

Case I. — Miss O’H., 26 years of age, single. History of 
frequent and burning urination for the past four months. Urine 
has been thiclc and turbid for the past week. Has lost no weight. 
Right kidney palpable, enlarged and tender. 


Cysioscopic Examination . — ^Bladder capacity, 175 c.c. Bladder urine 
cloudy, but bladder washings returned clear after two irrigations. Right 
ureteral orifice (Fig. i) surrounded by red granulations, with a few 
submucous hemorrhages, noncontracting; no ulcerations. Left ureteral 
orifice normal, contracting regularly, clear urine issuing. The rest of 
the bladder entirely normal. 


ANALYSIS. 

Separation of the Urines with the Luys’ Separator. 


Richt urine. I.€ft urine. 

Quantity 3 c.c. in 15 min. 8 c.c. in 15 min. 

Color Colorless Yellow. 

Reaction Neutral. Acid. 

Appearance Turbid. Clear. 

Albumin Trace. Marked trace. ^ 

Urea i gram to litre. 25 grams to litre. 
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MICROSCOPICAL. 

Blood Moderate No. fresh. 

Pus Many pus-cells. Rare leucocyte. 

Bacteria Tubercle bacilli. None. 


The urinary separation was exact, even the reaction of tlie 
two sides being different. The total urea excreted by either side 
indicated that the right kidney was practically non-functionating. 
At operation I found the right kidney to be composed of large 
abscess cavities, practically destroyed ; it was removed. 

Two months after nephrectomy the cystoscopic examination 
of the right ureteral orifice (Fig. 2) showed that the red granu- 
lations had entirely disappeared, and normal mucous membrane 
surrounded tlie closed, rigid ureteral mouth i indicating involution 
of the tuberculous process in the urinary system. 


Remarks. — ^These red granulations surrounding ^ 
orifice are seen only in renal tuberculosis. From nei er e 
history, the physical signs nor the cystoscopic ^ 

could any idea of the extent of the process be game . ^ 
amination of the urine from eitlier kidney gave t e 
accurate knowledge of the extent of the process. 


Case II.— Case of Dr. Beck, New Haven. 
diagnosed as having hip disease (some mentis ^ 
Had pain in right lumbar and inguinal ^ regions. . 
cold abscess over right iliac crest. Urine con ai 
tubercle bacilli. 


. T Trine cloudy- 

capact, .50.e.c 


Kiglit 

Orifice 


Cystoscopy. — Bladder * . _ 

ureteral orifice (Fig. 3 ) : Retracted to right, jjigtions "'itli ® 

small, irregular; surrounded by an area of pm . jjormau 

few conglomerate tubercles. Left ureteral on ce {jjgdder entice i' 

placed and normal in appearance. The rest 0 


normal. of Jack of 

Ureteral catheterism was not performed because 

' A n riffht tuberciik'’^ 

Operation.~Dr. Beck and I removed ^ convalescing, 
kidney, almost completely destroyed. The pa le 
now some weeks post-nephrectomy. 
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Remarks . — ^This picture could not be mistaken for any- 
thing else than renal tuberculosis. The diagnosis could be 
made without finding tubercle bacilli in the urine. As a rule 
this cystoscopic picture is seen with an old process with ex- 
tensive kidney destruction. 

Case III. — Mr. J. C., 35 years, married. Gonorrhoea four years 
ago. One and a half months later could not urinate ; catheterized. 
Since then bladder irritation. Weakness of back; no especial 
pain in kidney regions. Has lost 15 to 20 pounds in last year. 
Night sweats. Now urinates daily every 2 to 3 hours; at night 
seven or eight times. 

I 

Cystoscopic Examination . — Bladder urine very cloudy ; bladder washed 
clean after eight to ten irrigations. Moderate congestion and cystitis 
of base of the bladder. Right ureteral orifice (Fig. 5) : Open; rigid; sur- 
rounded by slight congestion. Small ulceration at one angle. Left ureteral 
orifice (Fig. 6) : Slightly congested, contracting regularly every ten to 
twelve seconds. Urine issuing. 

Ureteral Catheterism . — Urine ran irregularly from right catheter and 
regularly from left. 


ANALYSIS. 

Right urine. Left urine. 

Quantity 4 c.c. in 10 min. 5% c.c. in 10 min. 

Color Light yellow. Amber. 

Appearance .... Cloudy. Slightly cloudy. 

Precipitate Moderate. Slight, 

Reaction Faintly acid. Acid. 

Albumin Heavy trace. Slight trace. 

Urea 1 gram to litre. 16 grams to litre. 


MICROSCOPICAL. 

Red blood-cells.. Rare. Rare. 


Pus-cells Many. None; rare leucocyte. 

Bacteria Tubercle bacilli. None. 


The " total urea ” of the normal kidney was twent3'-two times as 
much as that of the diseased, indicating practically an entire lack of 
kidney function of the diseased kidney. 

One year later the patient returned with a left tuberculous 
epididj'mitis. Separation of the urines at that time with the 
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Luys’ separator gave practically the same results as the ureteral 
catlieterisni with the exception that the process in the right kidney 
had extended^ the fluid excreted from the right kidney contain- 
ing not even a trace of urea. Examination of the nephrectomized 
kidney showed complete destruction of kidney tissue, with large 
cavity formation. The patient died on the second day after 
nephrectomy from heart failure. He passed a sufficient amount 
of urine up to time of his death. 

Remarks . — ^Again the cystoscopic picture gave no index of 
the extent of kidney involvement. The cystoscopic picture 
of the diseased ureter is but very rarely seen with conditions 
other than renal tuberculosis. 

Case IV.— Hazel T., 14 years old. History of increased 
frequency of urination and cloudy urine for the past eighteen 
months. Right kidney tender on deep pressure. 

Cystoscopic Examination. — Bladder capacity 50 c.c. 

Right ureteral orifice (Fig. 7) : Enlarged, thickened and rigi , n 
in places. Left ureteral orifice (Fig. 8) : Normal and^ contrac in . 
of bladder congested and the site of chronic cystitis in p aces. 


ANALYSIS. 

Separation of the Urines with the Luys Separator. 
Right urine. 

intity 4 c.c. in 12 min. 20 c.c. m i 

3r Yellow. Yellow. 

learance .... Cloudy. Clear. 

, folretn Not taken. 


Man, Mood^' 

(traumatic;- 

No tubercle bacilli- 


Quantity . , 

Right urine. 

4 c.c. in 12 min. 

Color 


Appearance 

Cloudy. 

Albumin and urea Not taken. 

Blood 

MICROSCOPICAL. 

Few red blood-cells. 

Pus 

Many blood shadows. 

Epithelium 


Casts 

Much renal. 

Bacteria . . 

Oc. hyaline and granular. 
Many tubercle bacilli. 

Remarks . — 

•Renal tuberculosis is the 


Remarks . — Renal tuberculosis is the on y co 
gives this cystoscopic picture. Enlarged, t uc , 
ulcerated ureteral orifice. The left kidney excre 
normal urine and the left ureteral^ orifice 
withstanding the surrounding cystitis of t e 
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Case V. — William A., 33 years, married. Case of Dr. C. H. 
Chetwood. Chief complaint at present, pain in right kidney re- 
gion, and frequent day (15 times) and night (20 times) urination. 

Cystoscopic Examination. — Bladder capacity 30 c.c. Urine cloudy; 
bladder irrigations returned clear after 6 to 7 washings, but rapidly 
reclouded. Bladder ulcerated; many submucous hemorrhages. Ureters 
not seen. Urinary separation failed. The separator could not be in- 
troduced into the bladder because of the rigid bladder neck. 

Phloridzin test: Fifteen minims of a i per cent, phloridzin solution 
(in 33 per cent, alcohol) injected in arm. Suggestion of sugar at 40 
minims post-injection; strongly positive at 50 minims. 

Second Cystoscopic Examination (Two days after first failure). — 
Right ureter (Fig. 9): Small, normally placed, contracting; surrounded 
by submucous hemorrhages. Apparently fairly normal. Left ureter 
(Fig. 10): Golf hole, rigid; surrounded by ulcerations. Entire base 
of bladder covered with small submucous hemorrhages and ulcerated 
areas. 

Nephrectomy. — Left, by Dr. Chetwood. Specimen showed tuber- 
culous kidney with abscesses. Much normal kidney tissue in specimen. 

Phloridzin test two weeks after operation; Suggestion of sugar 25 
minims post-injection; positive at 30 minims. 

Some months after operation the patient died, probably from a 
general tuberculosis. 

Remarks . — The right ureteral orifice did not look entirely 
normal. The left ureter was, however, so markedly diseased 
that it was deemed advisable to explore the left Iddney. Find- 
ing abscesses in this it was removed. Unfortunately tlie case 
was not cystoscoped after the operation. The better excretion 
of phloridzin after operation Avould seem to indicate that the 
remaining kidney was not diseased. 

Case VI (Case of Dr. C. H. Chetwood). — T. F. B., aged 46. 
Haeinaturia four, three, and two years ago. Patient is said to 
have passed a calculus two years ago. In 1894 left testicle and 
epidid.vmis removed for alleged tuberculosis. Chief complaint 
is pain in right side which is aggravated by movements of the 
body ,* and marked urgency and frequenc}', but no pain. 

Cystoscopic Examination. — Bladder capacity 200 c-c. Urine cloudy. 
Bladder fluid returned clear after six to seven washings and remained 
clear. All over the base of the bladder and especially marked near the 
left ureteral orifice are irregular patches of small pink tubercles between 
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which is normal mucous membrane. Right ureteral orifice: Normal 
Left ureteral orifice: Normal contracting (see Fig. 12). Prostate: The 
intravesical portion of the prostate is nodular and covered with the 
same pink tubercles (Fig. ii). 


Urinary separation (with the Luys’ separator) : 

The separator was introduced without pain and remained in place 
thirty-six minutes. In that time three-fourth c.c. flowed from right side 
and 20 c.a from the left. 


ANALYSIS. 


Right urine. 


Left urine. 


Quantity Three-fourths c.c. 20 c.c. 

Color White. Bluish (from ind.-carmin) 

Appearance .... Clear. Slightly flocculent. 

Albumin Negative. Trace. 

Sugar Negative. Negative. 

Urea Negative. 18 grams to itre. 


Indigo Carmin Test: Some minutes before the j jnto 

rator, 4 c.c. of a three per cent, solution of indigo carmm . 
buttock with following results: Right side.-— No blue up 
Left side.— Blue in 13 to 14 minutes post-injection. 


Remarks . — Notwithstanding the fact^ that no i 
bacilli were found in the urine, the diagnosis 0 
culosis was unquestioned because of the histoty 

toscopic picture. Both ’ .ug’ bladder, 

affected right kidney was excreting nothing m 
this is natural. This case well demonstrates ^ -pation 
making a diagnosis by means of the cystoscopic 
alone as suggested by Fenwick. 


Case VIL— H. P. E., 36 years old. (Case 0 ^ 

wood.) Hsematuria, once many years ago. whidi 

tide II years ago; left epididymitis six wee a 

the epididymis swollen and hard. Principa 
left lumbocostal region. Urination normal. ^ 

Cystoscopic Examination.— Vrine ureteral 

after Le to six irrigations but rapidly reclouded Rig „) : Sar_ 
Normal, contracting regularly. Left uretera rigid 

rounded by small pink nodules, either bull* 0 the bia 

contracting. There were a few small patches 


base. 
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Ureteral catheterism or urinary separation was not attempted because 
of the extreme irritability of the bladder. 

The urinary examination showed pus; slight trace of albumin, but 
no tubercle bacilli on two examinations. 

Diagnosis. — Pyuria of left kidney origin, probably tuberculous. 

Operation by Dr. Chetwood. The kidney was found to have a 
number of abscess and large caseous foci in the lower pole. 

Cystoscopic Examination (One month after nephrectomy). — Bladder 
urine slightly cloudy; bladder washed clear in two to three irrigations. 
Right ureter normal, contracting. Left ureter (Fig. 14), rigid, closed; 
bullse around the orifice have entirely disappeared. Bladder otherwise 
normal. 

Remarks . — ^The changes around the ureter were probably 
not due to the formation of tubercles, as these would probably 
not disappear in one month. Rather they were bullous cedema. 
This bullous oedema is not all characteristic of tuberculosis. 
I have seen it with stone in the lower portion of the ureter, 
cystitis, pyogenic infections of the kidney, etc. Again we 
have slight bladder diange with marked kidney destruction. 

Case VIII (Case of Dr. E. L. Keyes, Jr,). — K. G., male, 
34 years old. Seven years ago frequent and painful urination. 
Four years ago pain in left kidney. One year later abscess in 
right kidney region ; opened. 

Cystoscopic Examination. — ^Urine cloudy. Bladder irrigations re- 
turned clear after four to five washings and slowly reclouded. Right 
ureteral orifice (Fig. 15), contracting rbgularly and frequently; appar- 
ently clear urine coming forth. Left ureteral orifice (Fig. 16) apparently 
rigid, and pus coming forth. No ulcerations, no changes in the mucous 


membrane. 

ANALYSIS. 

Ureteral Catheterism. 

Right urine. Left urine. 

Quantity 4 c.c. S c.c. 

Color Red. Whitish. 

Appearance Slightly cloudy. More cloudy. 

Albumin Marked trace. More marked trace. 

Urea 26 Gm. to litre. 20 Gni. to litre. 

MICROSCOPICAL, 

Red blood-cells . Number (traumatic). Rare. 

Pus None, few leucocytes. !Much pus. 

Epithelium Rare renal. lUdney cells. 

Bacteria No tubercle bacilli. No tubercle bacilli. 
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which is normal mucous membrane. Right ureteral orifice: Normal. 
Left ureteral orifice: Normal contracting (see Fig. 12). Prostate: The 
intravesical portion of the prostate is nodular and covered with the 
same pink tubercles (Fig. ii). 


Urinary separation (with the Luys’ separator) : 

The separator was introduced without pain and remained in place 
thirty-six minutes. In that time three-fourth c.c. flowed from right side 
and 20 C.C. from the left. 


ANALYSIS. 


Right urine. 


Left urine. 


Quantity Three-fourths c.c. 20 c.c. 

Color White. Bluish (from ind.-carmin) 

Appearance. . . . Clear. Slightly floccu ent. 

Albumin Negative. Trace.^ 

Sugar Negative. Negative. 

Urea Negative. 18 grams to itre. 


Indigo Carmin Test: Some minutes before the jgj into 

rator, 4 c.c. of a three per cent, solution of |”digo carmi 
buttock with following results : Right side.— No b ue p 
Left side. — Blue in 13 to 14 minutes post-injection. 


Remarks. — Notwithstanding- the fact that 
bacilli were found in the urine, the diagnosis 0 urin 
culosis was unquestioned because of the histoty a 
toscopic picture. Both ureters were norma , 
affected right kidney was excreting nothing m o 
this is natural. This case well demonstrates -jjatjon 

making a diagnosis by means of the cystoscopi 
alone as suggested by Fenwick. 


f Dr C H. 

Case VIL-H. P. E., 36 years old. (Case 

) Haematuria, once many years g • wbidi 

II years ago; left epididymitis six weeks 

oididymis swollen and hard. Pnncip 


tide II 

the epididymia avv'-’iiv-** ^ 

left lumbocostal region. Urination norma . 

Cystoscopic Examination.— VTine ureteral orifij' 

after L to six irrigations but rapidly rec °uded Wg ^3) : Sjr 

Normal, contracting regularly. Left ^ tubercles,' 
founded by small pink nodules, ei^er or t blad 

contracting. There were a few small patches 
base. 
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Ureteral catheterism or urinary separation was not attempted because 
of the extreme irritability of the bladder. 

The urinary examination showed pus; slight trace of albumin, but 
no tubercle bacilli on two examinations. 

Diagnosis . — Pyuria of left kidney origin, probably tuberculous. 

Operation by Dr. Chetwood. The kidney was found to have a 
number of abscess and large caseous foci in the lower pole. 

Cystoscopic Examination (One month after nephrectomy). — Bladder 
urine slightly cloudy; bladder washed clear in two to three irrigations. 
Right ureter normal, contracting. Left ureter (Fig. 14), rigid, dosed; 
bullffi around the orifice have entirely disappeared. Bladder otherwise 
normal. 

Remarks . — ^The changes around the ureter were probably 
not due to the formation of tubercles, as these would probably 
not disappear in one month. Rather they were bullous oedema. 
This bullous oedema is not all characteristic of tuberculosis. 
I have seen it with stone in the lower portion of the ureter, 
cystitis, pyogenic infections of the kidney, etc. Again we 
have slight bladder change with marked kidney destruction. 

Case VTII (Case of Dr. E. L. Keyes, Jr.). — ^A. G., male, 
34 years old. Seven years ago frequent and painful urination. 
Four years ago pain in left kidney. One year later abscess in 
right kidney region ; opened. 

Cystoscopic Examination . — ^Urine cloudy. Bladder irrigations re- 
turned clear after four to five washings and slowly reclouded. Right 
ureteral orifice (Fig. 15), contracting rbgularly and frequently; appar- 
ently clear urine coming forth. Left ureteral orifice (Fig. 16) apparently 
rigid, and pus coming forth. No ulcerations, no changes in the mucous 


membrane. 

ANALYSIS. 

Ureteral Catheterism. 

Richt urine. Left urine. 

Quantity 4 c.c. 5 c.c. 

Color Red. Whitish. 

Appearance Slightly cloudy. More cloudy. 

Albumin Marked trace. More marked trace. 

Urea 26 Gm. to litre. 20 Gm. to litre. 

MICROSCOPICAL. 

Red blood-cells . Number (traumatic). Rare. 

Pus None, few leucocytes. ^luch pus. 

Epithelium Rare renal. ICidney cells. ^ 

Bacteria No tubercle bacilli. No tubercle bacilli. 
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Nephrectomy (by Dr. Keyes). — kidney was removed with 
a tuberculous focus at the upper pole which was connected with 
the pelvis by a very small sinus. 

Remarks . — It is rather unusual to see such slight ureteral 
changes when the kidney process has extended over a number 
of years. 

SUMMARY. 

1. By means of the cystoscopic examination we can almost 
always tell which kidney is affected in renal tuberculosis. The 
exception to this is when the tuberculous process is shut off 
from the kidney pelvis, or when the kidney excretes nothing 

at all through the ureter. 

2. The extent of the lesion cannot be accurately 
mined by the cystoscopic examination, which must in a 
be supplemented by ureteral catheterism or urinary 

3. Aside from its rigidity the most typical c ang 
the ureteral orifice are, (a) tubercles around the on . 
red granulations; (c) enlarged, thickened an uc 

' 4. A ureter which looks normal and cases 

and excreting urine, indicates in the large majon y 
a kidney which is excreting normal urine as regar 
tubercle bacilli, and has a normal functiona 

5. In some cases the diagnosis of tubercu osis 
by means of the cystoscopy alone. This is 0 
value when tubercle bacilli are not foun m 




CYSTIC DISEASE OF THE BREAST.* 


BY WILLIAM J. TAYLOR, M.D„ 

' OF PHILADELPHIA. 

During the past few years I have had under my care 26 
cases of disease of the female breast in which some form of 
cystic degeneration had occurred, and one case of cystic dis- 
ease in a male breast. During the same period I have had 
28 cases of primary carcinoma of the breast. 

I have not included in this list certain other cases of disease 
of the breast, such as fibroma, adenofibroma, and sarcoma, nor 
some cases which I have seen in the practice of other surgeons 
and of whom I have no definite records. 

Of these 26 cases of cystic disease, 13, or just 50 per cent, 
had undergone some form of carcinomatous degeneration at 
the time of operation. It will therefore be seen that of the 
whole number there were nearly as many cases of cystic disease 
as of primary carcinoma in the proportion of 26 to 28, and that 
of these 26 cases one-half showed unmistakable evidences of 
carcinomatous degeneration. Several of these had had cystic 
disease for many years, in one instance for 17 years, and 
finally at operation cancerous changes were found. 

This patient, a trained nurse, was under my personal ob- 
servation for six years, but would not listen to the question 
of operation. At times the breast would show distinct evidence 
of enlargement, and cysts could be easily palpated, while a short 
time afterwards all evidence of disease would disappear and 
the breast feel perfectly normal. This was so unusual that for 
two years, from 1902 to 1904, I made frequent diagrams for 
record which show tliat a tumor could be felt in one portion 
of the breast at one visit and entirely disappear at the ne.xt, 
while later it would reappear in a totally new position. This 
patient first noticed the breast swollen or lumpy in 18S6, with 

* Read before the Philadelphia Academy of Surgery, March 7, 1910. 
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various degrees of pain and discomfort for two years, riien 
all signs of trouble ceased, and it was not until 1899, or eleven 
years afterwards, that she again had trouble with it. Again it 
became normal and remained so for three years, or until 1902. 
During 1902 and 1903, as I have just stated, she was under 
my personal observation, and it was then that the diagrams 
were made. Finally, in- 1904, a distinct mass in the upper outer 
quadrant became pronounced, fairly dense but elastic, and the 
patient consented to operation. 

Microscopic examination showed a cystic breast, and the 
wall of the largest cyst was carcinomatous. The report was 
cystadenofibroma with beginning hard adenocarcinoma. 

Very fortunately she has had no recurrence and is well to-da), 
six years since the breast was removed. 

Of the 13 cases in which carcinomatous degeneration had 
occurred, six had cystic disease of both breasts, and a dou e 
operation was performed. In five of tliese one breast w 
fomid to be carcinomatous and the other simple cystic isease^ 
w’hile in one case both breasts were carcinomatous, n 
of these cases, an aunt and a niece, both breasts were cy 
one of each being carcinomatous, and there ha 
members of their immediate family afflicted with carcin 

some of its various fonns. _ mohash® 

My object in presenting this short paper is to e 

the fact that in my personal experience of 26 cases 
disease of the breast, 13 or just 50 per cent., 
matous at the time of operation. I wish to pu 
in the strongest possible language that can be use , 
that all forms of this disease are dangerous, an ^gggnera- 
one-half of such breasts will sooner or later un er j 

tive changes which will threaten the life 0 
know that many writers speak as though prompt 

trivial affection and one which does not e 
surgical intervention, but this does not ' jned 
experience. When a cystic breast which has r 
cent for a period takes on renewed activity, i ^ 
to be carcinomatous. 
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Treatment . — At one time I was quite favorable to Dr. 
Warren’s method of operating, by which the gland is turned 
up on the chest and a wedge-shaped piece taken out which 
should include the cysts. Certainly, in a few well-selected 
cases, where tlie cysts are few and the period of the disease 
early, this is sufficient. It permits of a thorough examination 
of the breast, and does not produce the mutilation which a total 
amputation of the breast entails. Many young women will 
consent to this who would absolutely refuse the more radical 
procedure. With increasing experience, however, and after 
. careful study of the history of my cases, I am more and more 
disinclined to accept this method as in any way adequate to 
insure the safety of the woman who is so unfortimate as to 
possess a cystic breast. I now make it a rule never to perform 
this without having the permission of the patient to do a 
more radical and thorough operation if I find the disease more 
extensive tlian I had originally believed it to be. 

In operating, the whole gland should be removed with a 
wide area of skin, all glandular and fatty tissue removed from 
the axilla, and the fascia of the pectoral muscle taken away. 
The muscle itself I do not as a rule remove unless the tissues 
of the breast appear macroscopically uncertain. 

I am so confident of tlie value of the X-rays in destroying 
carcinomatous cells and in at least retarding a recurrence of the 
disease, that I believe they should always be used as a prophy- 
lactic measure. Administration by a competent man twice 
or three times a week until ten or twelve treatments have been 
given, this to be repeated in three months, and again in nine 
months, adds materially to the safety of the patient. 

When malignant changes have occurred, I believe the use 
of the X-rays is imperative, and their use should never be 
omitted. In tAvo of the cases in my series local recurrences 
took place several times, the primary operation having been 
performed by other surgeons, probabl}’- being insufficient in 
extent, and finally Beatson’s operation, of ovariotomy, was 
done. One of these patients lived for 13 years. The other, 
upon whom I operated in September, 1901, is alive and per- 
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fectly well to-day. In this latter case tlie X-rays have been 
employed twice a year, while in the former case they were not. 

I have purposely not gone into the pathological histories of 
these cases, but confined myself to the clinical aspect of the 
disease, because Dr. John Speese, in the paper which he read 
at the meeting of this Academy in November, 1909, has cov- 
ered the ground admirably and fully. 



TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY. 

Stated Meeting, March 9, 1910. 

The President, Dr. Ellsworth Eliot, Jr., in the Chair. 


NEURALGIA OF THE SECOND DIVISION OF THE FIFTH 
NERVE: KOCHER’S OPERATION. 

Dr. a. V. Moschcowitz presented a man, fifty-two years 
old, who had been tinder his observation since 1908. He gave 
the usual history and symptomatology of these cases. In June 
and July, 1907, he was under the care of Dr. Otto G. T. Kiliani 
and received four injections of alcohol without obtaining any relief 
whatsoever. 

The patient was first operated on by Dr. ]\Ioschcowitz on 
February 25, 1908, the operation consisting of a division of the 
first and second branches of the fifth nerve at their exit from the 
supra-orbital and infra-orbital foramina, these openings being 
then plugged with silver buttons. Following this operation there 
was a cessation of the pain in the integumentary distribution 
of the nerves, but it had no effect upon the pain in the palatal 
and superior dental nerves. A few months later the third divi- 
sion of the nerve also became involved. As the patient refused 
a major operation, he was again operated on under local anaes- 
thesia on February 5, 1909, the inferior dental nerve being ex- 
posed and divided at its exit from the mental foramen, and the 
foramen plugged with a silver button. 

As was to be expected, the patient again experienced relief in 
the integumentary distribution of the nerve only, and he was 
subsequently re-admitted to the hospital, seeking relief for the 
pain, which he now referred particularly to the nerve originall}’’ 
involved, i-c., the second division. Kocher’s operation was done 
on October 25, 1909, and since then the patient had been entirely 
relieved of his pain. The time tliat had elapsed since the opera- 
tion was of course too short to pronounce it a cure. 

Dr. Moschcowitz said this was the first time he had performed 
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Kocher’s operation, but he was vety much impressed with the 
beauWul exposure it gave and the ease with which he was aWe 
to extract the entire nerve. 


TRIGEMINAL NEURALGIA: HARTLEY-ICRAUSE OPERATION. 

Dr. Moschcowitz also showed this case. The patient was a 
married woman, fifty-eight years old, who had been referred to 
him a little over three years ago with the typical symptoms of tri- 
geminal neuralgia. In this case the pain was so exquisitely con- 
fined to the integumentaiy distribution of all three divisions that 
he looked upon it as an ideal one for a peripheral operation. This 
was done early in I907> three branches of the nerve being 
cut and the foramina plugged. This gave the patient complete 
relief for over a year. Then the pain recurred in the distribution 
of the nerve proximally to the silver plugs, and as the involve- 
ment was so extensive, the speaker said he advised an intracranial 
operation, his intention being to divide the sensoiy root only. 

In connection with the operation itself, the following interest- 
ing points were observed: When the operation was commenced, 
the patient’s pulse was 104 and the blood-pressure 155. There 
was absolutely no hemorrhage to speak of, yet the blood-pressure 
sank very rapidly, falling to iio in seventeen minutes and to 
85 in twenty-six minutes. This action of the blood-pressure 
almost decided him to complete the operation at a second sitting, 
but as the pulse continued of excellent quality, he completed 
the operation at once, but abandoned his original intention of 
dividing the sensory root only, and substituted for it an extirpa- 
tion of the Gasserian ganglion, which, with the exposure he then 


had, was evidently of easier execution. 

The patient was out of bed on the day following the operation, 
and made practically an uneventful recovery. The ep was pro- 
tected by a watch-glass, and there was no resulting irritation of 
the cornea. Anaesthesia was complete, and there has been entire 

relief frorn pEin tip to the present time, ^ ^ 

Dr. Ellsworth Eliot said he had had a single experi- 
ence with the Kocher operation in a case of extreme neuralgia 
S the superior maxillary nerve. The patient was free from pa n 
t a number of months . then it recurred, although was nm so 
intense as .prior to the operation. A resection of g E 
was advised, but the patient declined. 



DUODENAL FISTULA FOLLOWING NEPHRECTOMY FOR 

STONE. 

Dr. James M. Hitzrot presented a married woman, forty- 
three years old, who was admitted to Bellevue Hospital on June i, 

1908, complaining of pains in the right lumbar region which had 
been present for the past three years. For the past six months 
she had been confined to bed with chills and fever; she had lost 
some weight, and her feet became swollen when she got out of 
bed. At varying intervals the urine had contained blood. There 
had been no urinary frequency; no colic; no radiation of the pain. 
On the day prior to her admission the pain became extreme in the 
right side, and she had a high fever, with chills. 

Upon admission, examination showed a large perinephritic 
abscess, which was pointing near its centre. The patient was 
anaemic, and both feet were slightly swollen. Her temperature 
was loi; pulse, 120; respirations, 24. The urine contained 
numerous pus cells. 

Under local anaesthesia the perinephritic abscess was opened, 
and more than a pint of pus was evacuated. No stones could be 
felt in the wound. The patient refused further treatment at the 
time, and left the hospital with a small discharging sinus. The 
pus proved sterile on culture. 

The patient was re-admitted to Bellevue Hospital on July 26, 

1909, complaining of a discharge from the sinus in her right side, 
which she said had lasted for two weeks. Since leaving the 
hospital she had had recurring attacks of aching pain in the right 
side, which became more severe just before the wound opened and 
discharged ; since then she had felt better. Her general condition 
had slowly improved. Her urine had occasionally contained blood. 
An examination showed a discharge of pus in the region of the 
old scar, and a probe introduced into the sinus met with a hard, 
gritty resistance. The kidney itself was not palpable. There was 
some oedema of the feet and legs, but the patient’s condition other- 
wise was fair. The urine had a specific gravity of 1018; it con- 
tained albumin and leucocytes, and granular and hyaline casts , 
no blood. A blood count showed 16,000 white cells, with 72 
per cent, of polynuclears. A cystoscopic examination made by 
Dr. V. C. Thome showed pus coming from the right ureter, 
the mouth of which was injected and swollen. The left ureter 
was normal, and the urine issuing from it was apparently clear. 
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relief from pain up to the present time. 

Dr. Ellsworth Eliot said he had had a single expen 

ence with the Kocher operation in a case of 
of the superior maxillary nerve. The patient was free from p 
for a number of months; then it recurred, althoug > « 
intense as prior to the operation. A resection of tl e g 5 
was advised, but the patient declined. 
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been present for the past three years. For the past six montlis 
she had been confined to bed with chills and fever; she had lost 
some weight, and her feet became swollen when she got out of 
bed. At varying intervals the urine had contained blood. There 
had been no urinary frequency; no colic; no radiation of the pain. 
On the day prior to her admission the pain became extreme in the 
right side, and she had a high fever, with chills. 

Upon admission, examination showed a large perinephritic 
abscess, which was pointing near its centre. The patient was 
ansemic, and both feet were slightly swollen. Her temperature 
was loi; pulse, 120; respirations, 24. The urine contained 
numerous pus cells. 

Under local anaesthesia the perinephritic abscess was opened, 
and more than a pint of pus was evacuated. No stones could be 
felt in the wound. The patient refused further treatment at the 
time, and left the hospital with a small discharging sinus. The 
pus proved sterile on culture. 

The patient was re-admitted to Bellevue Hospital on July 26, 

1909, complaining of a discharge from the sinus in her right side, 
which she said had lasted for two weeks. Since leaving the 
hospital she had had recurring attacks of aching pain in the right 
side, which became more severe just before the wound opened and 
discharged ; since then she had felt better. Her general condition 
had slowly improved. Her urine had occasionally contained blood. 
An examination showed a discharge of pus in the region of the 
old scar, and a probe introduced into the sinus met with a hard, 
gritty resistance. The kidney itself was not palpable. There was 
some oedema of the feet and legs, but the patient’s condition other- 
wise was fair. The urine had a specific gravity of 1018; it con- 
tained albumin and leucocytes, and granular and hyaline casts; 
no blood. A blood count showed 16,000 white cells, with 72 
per cent, of polynuclears. A cystoscopic examination made by 
Dr V. C. Thome showed pus coming from the right ureter, 
the mouth of which was injected and swollen. The left ureter 
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Operation, July 29, 1909. — ^The right kidney was exposed 
through an incision extending from the twelfth rib to the crest 
of the ilium, and was removed with considerable difficulty, on 
account of the dense perirenal adhesions. The perirenal scar 
tissue contained three or four free calculi. The pedicle was 
clamped,' and the rather free oozing was controlled by gauze pack- 
ing. This was removed on the fourth day, and the clamps were 
taken off on the following day. On the night of tlie sixth day 
there was a copious discharge from the wound; this continued, 
and on the following morning there was escape of clotted milk 
from the wound. The patient complained that the discharge 
burned her skin. It was acid and bile was found present in one 
test. There was no vomiting. Milk given by the mouth promptly 
appeared in the wound in the form of clots, and methylene blue, 
given by capsule per os, appeared in the wound within an hour 
after its ingestion (40 min., 35 min., 25 min., 60 min.). 

Frequent saline irrigations were used to cleanse the wound 
and it was dressed and packed at regular intervals. The dis- 
charge began to grow less on the twelfth day, and the woun 
was then packed with gauze soaked in a one per cent, a sara 0 
Peru in vaseline. On the twenty-second day 
taken by the mouth no longer appeared in the wound, an 
sinus healed completely after two months. Since then the pa 


had steadily improved. „ ay 

In connection with this case. Dr. Hitzrot exhi 1 e 

picture taken prior to the nephrectomy, which ^ 

of seven stones in the Iddney. The pathological "P'-rt, 
by Dr. Norris, showed that the Iddney structure was aim _ 
pfetely destroyed, with only small areas of kidney , , 

tog in the dense scar tissue. A large, branching Slone completel, 

filled the pelvis and calices of the kidney. tl,e in- 

Da. Euot asked whether the patient 
terval that elapsed prior to the closure testen 

and also whether a gastro-enterostomy <,„„denal 

its closure. The speaker said that ” result 

fistula that came under Ins observation, e ^ jyg abscess 

dCtetrate discharge of duodenal 
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contents. Associated with this there was a slowly progressive 
loss of strength which finally precluded operative interference, 
and the patient died of exhaustion. In that instance, Dr. Eliot 
said, he afterwards regretted that he did not make an attempt to 
save the patient by an early gastro-enterostomy, although at the 
time it seemed to be contraindicated by the extensive suppurative 
peritonitis. Efforts were made to close the opening in the duode- 
num by pressure, as Dr. Hitzrot had done, but without success. 

Dr. Hitzrot, replying to Dr. Eliot, said that Dr, John Rogers 
had suggested a gastro-enterostom)^ but the patient was doing 
so well by the packing method that an operation was found un- 
necessary. She was fed on milk and milk sugar by rectum; and 
did not lose flesh materially during the 22 days that the fistula 
remained open. 

RESULT FOLLOWING EXCISION OF FRACTURED CARPAL 
SCAPHOID AND DISLOCATED SEMILUNAR. 

Dr. Hitzrot showed this case, together with X-ray pictures. 
The patient was a man, twenty-three years old, an acrobat, who 
was admitted to the New York Hospital accident ward about 
December i, 1909, with the history of having fallen 10 feet on the 
previous day, striking the cement floor. As he fell, his left hand, 
which was in his overcoat pocket, received the brunt of the fall. 
He complained of a great deal of pain in the left wrist and was 
unable to bend it. 

When Dr. Hitzrot first saw the patient, about three weeks 
later, the wrist was swollen. There was no active nor passive 
motion, and attempts at motion were painful. Pressure on the 
snuff-box was painful, as was pressure between the extensor 
tendons of the thumb and fingers. On the palmar surface, be- 
tween the palmaris and flexor radialis tendons, there was a hard, 
bony mass which could not be moved by pressure; over the ulnar 
styloid there was some tenderness. An X-ray was taken, which 
showed a displaced semilunar, fracture of the scaphoid and of 
the styloid process of the ulna. 

The patient entered the hospital in Dr. Alexander B. John- 
son’s service, on January 6, 1910, and on the following day Dr. 
Hitzrot made an incision two inches long from the base of the 
palm midway between the flexor carpi radialis and palmaris. The 
anterior annular ligament was then cut, and the tendons and 
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nerve drawn to the ulnar side of the hand. This exposed the 
displaced semilunar, with a small fragment of bone attached to 
its ulnar side. As the semilunar could not be replaced, it was 
removed, together with the proximal fragment of the scaphoid 
and the small fragment already mentioned, which after removal 
was found to have come from the anterior surface (at its edge) 
of the radius. The annular ligament was closed with catgut and 
the wound was closed without drainage. 

The patient’s recovery was uneventful. Baking the wrist was 
resorted to at the end of the first week, with massage and active 
motion. Dr. Irving D. Steinhardt took the patient to the Vander- 
bilt Clinic, where motion was continued by the use of the mechani- 
cal exerciser for that purpose. The wrist could now be moved, 
with but little limitation, in all directions. There was no pain, 
excepting over the ulnar styloid and in dorsal extension when 
lifting. 

The patient stated at the meeting that he could now catch his 
partner on his extended hand without any pain and support him 
there. 

INTESTINAL DIVERTICULITIS. 


Dr. John A. Hartwell presented the gross specimens, mi^o- 
scopical sections and lantern slides from 19 cases of intestinal 
diverticulitis collected by Dr. R. Cecil and himself. As the result 
of their study of these, they gave the following summary and 
conclusions : 

All of the small intestinal diverticula were in close relation 
with the mesenteric line ; none of those in the large intestine was 
so placed, the greatest number, eight cases, being found between 
a lateral tsenia and the mesentery. Only one was found in t le 
convex border of the intestine. In only one case was there any 
evidence that a venous congestion in the inferior mesenteric veins 
had been present during life while in eleven this was ^hsen , 
in the remaining six, no information on this point was obtama 
This was in direct opposition to the finding of Crasser. 

Evidence of the muscular coats being present in the wa 
the diverticulum was found in every case except two. 
ts much thinned out, the large diverticula 
most markedly. This might be taken - " 

ning all diverticula were of the true type, and that wi 
growth they took on the characteristics of the false t}T • 
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Summary of reported cases: Four cases showed symptoms 
for which they were operated. Three suffered from chronic 
symptoms, and all were cured by operation. One suffered from 
acute obstruction and was cured by operation. Eight specimens 
were obtained from autopsies on persons dying from causes not 
connected with the diverticula, and in none of them had any 
symptoms relative to this condition ever been present. The 
remaining six specimens were found in the museums, and no 
clinical nor post-mortem data were obtainable. 

Of 13 cases in which the sex was given, 10 were females 
and 3 were males. The 2 youngest cases were six and seven 
years old, respectively. Three were under thirty years of age, 
and 6 were over fifty. The ages of those giving clinical symp- 
toms were between twenty-two and forty-three, thus demonstrat- 
ing that neither the diverticulum- nor its inflammation is solely a 
disease of advanced life. Three cases out of 5 examined were 
found in infants. The least number of diverticula found in a 
given case was one, and the most was 33, with an average of 
about 10. In 7 cases the lesions involved the descending colon 
or the sigmoid, or both. Three involved the ascending colon or 
the csecum, 2 the transverse colon, 2 were said to have involved 
the “ colon,” the particular section of the gut not being given, 4 
involved the small intestine, i of which was in the duodenum, 
and I involved the wall of a Meckel’s diverticulum. 

Conclusions; (i) Diverticulum of the intestine is a common 
condition. (2) The large bowel is the most frequent site, par- 
ticularly the descending colon and the sigmoid. Here their in- 
flammation, producing clinical symptoms, is also common. (3) 
Children and young adults are subject both to the diverticulum 
and to the secondary changes in it. (4) A congenital defect in 
the intestinal wall of the colon could be proven, and this is the 
most important factor, etiologically, in the formation of diverticula 
of the large intestine, at least. (5) All diverticula are probably 
true in tlreir incipiency. The false characteristics are the result 
of their growth. (6) Diverticula undergo the same pathological 
changes as the appendix vermiformis, and give rise to mucli tlie 
same general symptoms. These pathological cliangcs are not 
uncommon. 

Dr. John F. Erdmann said that a few weeks ago he oper- 
ated on a man, forty-three years old, whose historj- dated back 
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ol’’' ^ of o'-ooio Wi- 

Sze o? a all T” diverticuta, about the 

tion nf +1, • nunierous small ones. This sec- 

with considerable difficulty/ 
f i-i, ^rned over to the right side and was densely adherent 
to the mesentery of the small intestine. The patient made a good 
recovery. ® 


In another case, which was supposed to be one of left-sided 
appen icu ar^ disease, the condition, upon operation, proved to 
^ e diverticulitis. That case was subsequently included 

in r. ayo s group of six cases in a paper which was published 
m tho Journal of Surgery and Obstetrics. 

With reference to the presence of blood in the stools, Dr. 
Erdmann said that in the case he operated on recently the stools 
contained some blood, which was attributed to hemorrhoids. A 


proctoscopic examination in this case gave negative results. 

Dr. Charles H. Peck said that in one case of diverticulitis 
of the sigmoid that had come under his observation, the patient 
was a man, about sixty, who had a generalized peritonitis which 
was attributed to a ruptured appendix. He died on the fifth day 
of peritonitis and pneumonia, and the autopsy showed a large 
number of minute diverticula of about the same size, all grouped 
within ten or twelve inches of the length of the sigmoid. One 
of these had perforated; the rest were apparently not diseased, 
and none of them was large enough to admit a pea. 

More recently. Dr. Peck said, in operating on a woman for a 
volvulus, he found several diverticula of the upper jejunum, all 
much larger than the one that had perforated in the fatal case 
that he had referred to above. They were pretty well peduncu- 
lated, and showed evidence of having been there for some time. 

Dr. Howard D. Collins said he had seen three cases of mul- 
tiple hemorrhagic infarcts of the small intestine, about the size 


of a silver ten cent piece, and he suggested that in the repair 
of such lesions it might possibly lead to the weakening of the 
muscular structure of the gut and predispose to the formation of 
diverticula. In one of his cases, where the infarct was at the 
junction of the duodenum and jejunum, it finally perforated the 
gut, allowing the discharge of duodenal contents. As in the case 
shown by Dr. Hitzrot, the discharge was checked by paclcing. 

Dr. Moschcowitz said that since he showed the case 0 
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diverticulitis to which Dr, Hartwell referred in his paper, he had 
had occasion to operate on another case. This was in a man 
of seventy-three years who was apparently suffering from peri- 
tonitis, and upon opening the abdomen, the peritonitis was traced 
to an abscess which had perforated, and which originated in the 
region of the sigmoid flexure. The man was in a wretched con- 
dition at the time of the operation, and nothing could be done 
beyond draining the abscess, which was suspected at the time of 
being a perforated diverticulitis. Death occurred on the fifth 
day, and the autopsy showed a number of diverticula of the sig- 
moid, one of which had perforated. 

In addition to these two cases. Dr. Moschcowitz said, he had 
had occasion to operate on a third case of diverticulitis of the 
sigmoid, also with fatal issue, and on a fourth, which recovered. 
He also mentioned the case of an old lady whom he saw with 
Dr. Langmann some twelve or fourteen years ago. This patient 
died of a complication of conditions, particularly cirrhosis of the 
liver, and at the autopsy her colon was found studded with mul- 
tiple diverticula, looking like rows of beads, and from-soo to 1000 
in number. 

Dr. Moschcowitz said that while the pathology of intestinal 
diverticulitis was readily understood, its pathogenesis was more 
interesting and obscure. From his own reading and study of the 
subject, particularly in connection with diverticula in other parts 
of the body, he was decidedly in favor of the view of Krause 
and Klebs, who claimed that the condition was a diverticulum or 
herniation of the mucous membrane along the course of the 
blood-vessels, and it could be readily understood that such lesions 
were most apt to occur at the points where the vessels perforated 
the muscularis, thus offering natural points of wealcness. 

Dr. Eliot reported the case of a man of fifty, who, without 
symptoms and without apparent cause, developed an abscess in 
the left abdomen, above the crest of the ilium. It was supposed 
to be due to a suppurating diverticulitis. Upon opening the 
abscess and exposing the distended colon, a suspicious hardness 
of the gut was discovered. A section of this was removed and 
examined, and proved to be an adenocarcinoma. The case was 
an illustration of the fact that now and then a carcinoma would 
undergo suppuration, with the development of an intraperitoneal 
or intramural abscess, such as occurred in diverticulitis. 
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Dr. Eliot said the case he had mentioned was the only one 
he had ever seen of carcinoma of the fixed position of the large 
intestine that had undergone suppuration. 

Dr. Hartwell, in closing the discussion, said that Mayo 
had reported one case of carcinoma connected with a diverticulum. 
With reference to a perforating diverticulitis, such a case was 
reported in the Annals of Surgery, with peritonitis and death, 
and the autopsy showed an adenocarcinoma. An important point 
to bear in mind was that all perforating lesions of the large intes- 
tine or sigmoid were by no means diverticula. In one case seen 
at the Presbyterian Hospital the lesion proved not to be a diver- 
ticulitis, although no definite etiological factor could be found. 

The question of the pathogenesis of diverticulitis was exceed- 
ingly interesting. Doubtless the blood-vessels, to a certain extent, 
determined the course along which these diverticula travelled, par- 
ticularly in the small intestine, but in the large intestine there 
was no evidence of any such relation, nor did the diverticula e 
velop anywhere near the mesenteric wall. Again, the mesentery 
did not show the presence of blood-vessels in close reation 
to the diverticula, and their etiology, in this section of the gut, a 
least, was still uncertain. Grasser’s view was that they on y 
followed the blood-vessels in cases where the spaces for t e a e 
were in a dilated and weakened condition due to venous stasis 
Diverticula differed so markedly in their structure, some avi^^^ 
an exceedingly small neck communicating with the sac an o i 
having a very large opening, that it was hard to 
all originated from the same condition. It was pro a e 
in their formation different etiological factors were at wor 
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FRACTURE OF THE PATELLA TREATED BY SUBCUTANEOUS 
PURSE-STRING SUTURE. 

Dr. John B. Roberts presented a man to demonstrate the 
result of the treatment of a fracture of the patella by a subcu- 
taneous purse-string suture (Fig. i). 

He said that two or three times in discussions in regard to 
the suturing of the patella he had mentioned this method, but 
never found any one to believe in it but himself, so he had 
brought this man to prove how satisfactory it is both to the 
patient and to the operator. It can be done without general 
anaesthesia, although it is better to give ether, because then the 
muscles are fully relaxed, and one can press the fragments more 
closely together with the fingers. By rubbing them together 
when they are in apposition the edges of the capsule may be 
displaced from between the fragments. After getting them 
together, put the wire or string around the bone and then have 
a skiagraph taken. The apposition is apt to be a little imperfect, 
but the union becomes so good that for all practical purposes it 
is as good as the result obtained by the open operation. 

This is not Barker’s operation, for he passed the ligature 
around the bone in the sagittal plane, going through the joint 
and back under the skin over the top of the patella and tied. The 
method described is a purse-string suture in the coronal plane, 
going around the bone by passing through the ligamentum 
patellae, catching the tendinomuscular tissues on both sides, and 
traversing the muscle just above the bone. It thus, when tied, 
draws the fragments together. It is satisfactory for a man who 
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does not like to give his patient too great a risk, and who is not 
afraid of aseptic subcutaneous work or of the string breaking. 

It is wise to make four punctures through the skin and deep 
fasciae at the points of exit of the needle, so that the ligature 
when tied may sink into the muscular structures and closely grasp 
the adjusted patellar fragments. The leg should be kept extended 
for three or four weeks. Then the ligature is removed by cutting 
the knot with fine pointed scissors and withdrawn. Later careful 
passive motion is made. Dr. Roberts found the method satisfac- 
tory for a number of years past. It is described in- Jacobson’s 
operative surgery as used by the speaker. 


Fig. I. 



Dr. John B. Deaver said that he wished particularly to arg 
against the Barker operation in fractures of the patela. 
no better than a Malgaigne hook or plaster of Paris. ^ 
aims to have bony union, the fragments of the capsule 
gotten rid of, and that is possible only by open operation w 
allows inspection and exact manipulation. _ 

Dr. Henry R. Wharton said that the operation done y 
Roberts is to his mind practically a modification o 
operation, which enjoyed a certain amount 
ago, but which is seldom done at the present time. 
for feeling that these operations are not satisfactory i 
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experience in opening the knee-joint in operating on fractures 
of the patella has shown him that in many cases the lower frag- 
ment is so drawn out of place that the articular surface is often 
turned upwards so that it comes in contact with the fractured 
surface of the upper fragment, and he also does not believe very 
close approximation can be got in the presence of a large blood- 
clot, which is another objection to this method of operation. 
Excepting in such a special case as the one presented, it is better 
to do the open operation for bringing the fragments into close 
approximation. 


EXTENSIVE ANGIOMA OF THE UPPER EXTREMITY; VARI- 
COSE VEINS SIMULATING A FEMORAL HERNIA. 


Cases of the atf actions named were presented by Dr. Duncan 
L. Despard. 

Dr, William J. Tavlor said that some years ago he reported 
an instance of a woman who had worn a truss for a number of 
years for what she had been told was a femoral hernia. She had 
no varicose veins anywhere. He operated on her and found 
varicose veins at the femoral ring. He ligated them and she did 
very well until a gastric ulcer set up mischief, and she finally died 
of a clot which he thought was the direct result of the gastric 
ulcer. 


Dr, John H, Gibbon said he had seen two other cases, in 
addition to the one shown by Dr. Despard, of dilated veins in the 
femoral and inguinal regions, one of which was sent to the hos- 
pital as a case of hernia. Unless the veins were growing or were 
giving rise to a great deal of discomfort, he would not feel 
inclined to operate upon them. With regard to the case of the 
extensive angioma of the arm which Dr. Despard had shown, this 
patient was in the Pennsylvania Hospital nine years ago when the 
condition was not nearly so extensive, and at that time Dr, Harte 
tried the hot-water injections recommended by Wyeth. One of 
the interesting features in this case is the marked atrophy of ihe 
bones of the arm. 


Dr. Henry R. Wharton recalled a case at the Childrens 
Hospital some years ago. The patient, an infant about one year 
of age, had an extensive angioma involving the shoulder and 
extending out into the pectoral muscles, which he attacked with 
the galvanocautery. A veiy fine Paquelin point, was made and 
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applied, heated, at a number of points ; the case was under treat- 
ment for several months and finally got well. Of course, if this 
had been allowed to go without treatment, it would probably 
have developed into a condition much like that of Dr. Despard’s 
patient. 

Dr. a. P. C. Ashhurst, referring to the case of angioma, 
said that nearly four years ago he showed before the Academy 
a i2-year-old girl with an angioma quite as extensive in area 
but not nearly so large as this boy’s, and the Fellows thought 
then that the prognosis was rather gloomy; but he had hunted 
her up recently and found that she is much better. The swelling 
is not so great when the arm hangs down, and she has developed 
very well, although the upper extremity is two inches shorter 
than the other one. Therefore, in the light of the improvement 
in his own case, he should give a more favorable prognosis m 
Dr. Despard’s case and should be inclined to leave it absolutely 
alone. The boy says he can use this hand as well as the normal 
one, and experiences no handicap at his work. 

VOLVULUS OF THE SIGMOID. 

Dr. Edward B. Hodge said that aside from the comparative 
rarity of sigmoid volvulus, this case is of interest from its history 
and from the size of the sigmoid. 

J. K., aged 6o years, male, was admitted to the Presb^eran 
Hospital in November, 1909, on the fifth day of the attack, e 
had always been constipated, except for a few months six years 
ago, and again four years ago, when he had three to four very 
loose stools a day without pam. Two years ago he began to av^ 
attacks of partial obstruction three to four times a ^ 
two days there would be increasing tympanitis, no 1 ° 

flatus, slight colicky pain in left iliac fossa, radiating towar 
umbilicus, and discharge of watery fluid from the rectum 
times in the twenty-four hours. Then he would take ^ 
and obtain relief after passage of very large, soft stool an m 
flatus ; appetite good always. 

Present attack was identical for two days, except 
rexia was present. There was no result from the usual 
the third day. The distention became worse, 
but not increasing. On the fourth day he consulted lus p 
who could find nothing pathological in the ” .;,tention 

a dose of castor oil. This was without effect, and th 
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steadily increased. On the fifth day his doctor gave him a two- 
quart enema, which was retained. Two hours later this was 
repeated, with the same result. Later another injection was 
returned as fast as given. Vomiting, which had been absent, 
now began, and he was brought to the hospital at 8 p.m. 

His general condition was fair. Temperature 99.8°, pulse 
120, respiration 24. There were extreme symmetrical distention, 
tense abdominal walls, through which nothing could be felt; no 
rigidity; slight general tenderness and dulness in the flanks, 
particularly the left. Peristalsis was absent. Rectal examination 
showed nothing but a much dilated rectum. 

Left inguinal colostomy incision was made under ether. 
Slig-htlf distended small intestine and descending colon presented. 
The obstruction was felt at the pelvic brim, and an enormously 
dilated sigmoid was lifted out. This was so large and the mesen- 
tery so long that the one loop of bowel had caused most of the 
distention. It extended to the liver and ensiform cartilage. The 
bowel was twisted from right to left through 360®. The twist 
was released, and bowel wall and mesentery found in good con- 
dition. There were no signs of adhesions or inflammation. With 
the loop hanging well over the edge of the table, a large quantity 
of gas and fluid was evacuated by incision. This was closed in 
the usual manner and the sigmoid returned to its proper place. 
The abdominal wall was closed by layer sutures without drainage. 
The patient’s general condition was not thought good enough 
to warrant any procedures to prevent recurrence of the attack. 

The patient made a smooth recovery and has been in excellent 
condition ever since. 

Volvulus is generally credited with 3 to 4 per cent, of intes- 
tinal obstructions. Recent observations tend to give a higher 
percentage. While the present is the only instance of volvulus 
recorded at the Presbyterian Hospital in the last ten years among 
61 intestinal obstructions, 57 operations at the Pennsylvania 
Hospital in the last five years give 7 of volvulus, 3 being of the 
sigmoid. This case is a fairly t}^pical example of the recurring 
or subacute type- Careful attention to the history will often show 
symptoms extending over a term of years. This patient had six 
or eight attacks of partial twisting in two years. One of Blood- 
good’s ^ cases had thirty-two attacks in sixteen years. 


" ANXAI.S OF Surgery, 1909, xHx, i6x. 
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The important factors in etiology seem to be: (i) constipa- 
tion; (2) long mesentery; (3) approximation of the foot-points 
of the loop; (4) adhesions; (5) age, 40 to 60; (6) male sex, 
80 per cent. It is generally held that the drag of a sigmoid over- 
loaded with gas and faeces elongates the mesentery of its pelvic 
portion, and so favors twisting. If, in addition, the foot-points 
of the loop are close together, volvulus is still more liable. The 
size and weight of these distended loops are hard to believe until 
seen. In his case he believed that most of the first two enemata 
passed into the sigmoid and were retained there, the weight then 
serving to increase the twist and make tighter the obstruction. 

Why the proportion of male to female should be 4 to i is hard 
to understand, if constipation plays much of a role. Perhaps an 
elongated mesentery on the pelvic sigmoid is more frequent in 
the male, though the speaker could find no studies throwing any 


light on this or any other anatomic difference in the sexes. 

High enemata in the knee-chest position will often relieve 
partial sigmoid volvulus. This failing, laparotomy, with un- 
twisting of the volvulus and evacuation of the bowel by a recta 
tube or incision, is demanded. To prevent recurrence, said to 
be usual, the sigmoid may be sutured to the lateral pelvis wa , 
or the mesentery folded on itself parallel to the bowel. Resection 
of the loop will be required for gangrene. 


ULTIMATE RESULT OF EXCISION OF THE ELBOW-JOINT. 

Dr. H. R. Wharton presented a woman, aged 5 ° 
whose left elbow-joint he excised fifteen years ago,^ for ^ isa i 
resulting from a fracture of the condyles and posterior \ 

of the bones of the forearm at the elbow of some mont s ® ^ 
ing. The patient did well after the operation and in a few ^ 
had good functional result. The functional result after 

years is good. ^ _ . . 3 

Dr. Wharton added that the principal point m o ai 
good result in excision of the elbow-joint is to remove le 
of the bones freely, and to begin passive motion not 
the third week. In excising the elbow-joint he also e 
to retain the attachment of the triceps muscle to the u 
the patient will have more than gravity extension ot 
He divides the tendon of the triceps and divides the 
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of the triceps to the olecranon and periosteum from the bone to 
a point below the bone section, and finally after the excision of 
the bones is completed unites the severed tendon by sutures. 
This procedure seems to give the patient better power of exten- 
sion of the forearm. 

Dr. G. G. Davis, in commenting on excisions at the elbow, 
called attention to one point in the structure of the part. In 
fracture of the patella, the amount of separation is practically 
dependent upon the extent of the tear in the tissues on each side 
of the-patella. The olecranon in the upper extremity is the 
homologue of the patella, and the olecranon, like the patella, has 
a fascia extending to the sides, which in a fracture of the olecra- 
non will tend to hold it in place provided it is not too widely 
torn. The internal cond3de lies close to the olecranon and between 
them runs the ulnar nerve and the fascia. There is a distinct 
fascia going from the side of the olecranon continuous with the 
tendon of the triceps and the internal condyle, but the distance 
is so short and this fascia so loose that it does not bear an impor- 
tant part in resections. When it comes to the outer surface of 
the joint from the external condyle to the side of the olecranon 
is a considerable distance, and if one traces down the tendon of 
the triceps he finds it inserts not only into the olecranon but 
passes as a broad sheet between the external condyle and the 
olecranon to be inserted into the upper one-fourth or one-third 
of the posterior surface of the radius, hence it is that when this 
is not divided in resections of the elbow-joint one frequently gets 
good results. It is obvious that one must expect a certain amount 
of weakening in the power, because an inch to an inch and a half 
of bone has been removed. 

Dr. John H. Jopson said that he had recently practised a 
method of preserving the attachment of the triceps in excision 
of the elbow, which he saw described some time since. It con- 
sists in sawing through the olecranon transversely, about one and 
a half inches below its tip. and turning the detached portion 
upward, with the tendon still attached. An excellent exposure of 
the joint is thus obtained. In traumatic cases where the olecra- 
non is uninjured there is no necessity for removing any portion 
of it. In tuberculous cases the under surface if diseased can be 
removed by sawing off a slice. After concluding the operation 
of excision, the olecranon is dropped back and wired to the ulna. 

10 
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PNEUMOCOCCIC PERITONITIS. 


Dr. Henry R. Wpiarton presented a girl, aged 8 years, who 
was admitted to the Presbyterian Hospital May 22, 1907, with 
the history that one week before her 'admission she suffered from 
abdominal pain, fever, and cough. She was seen by her physician. 
Dr. Ellinger, the day before her admission, who found her with a 
high temperature, pneumonia of the right lung, and a tender and 
distended abdomen. 

When examined after admission her temperature was 103 , 
pulse 140, respiration 40. There was pneumonia of the right 
lung. The abdomen was moderately distended, rigid, and tender 
on pressure. 

Under ether anaesthesia an incision was made over the region 
of the' appendix, and when the peritoneum was opened a quantity 
of thick, yellow, odorless pus escaped. This purulent flui^ 
freely distributed through the abdomen and the pe vis. 
appendix was normal in appearance; it was remove . 
and rubber drainage was introduced into the abdomen an 1 
the pelvis, and the wound was partially closed by sutures. ^ 

An examination of the pus found at the time of opening 


abdomen showed a pure culture of pneumococcus. 

The day following the operation pneumonia of the let s 
developed. The patient was critically ill for some wee s, 
there was free discharge from the abdominal incision 
patient finally recovered and was discharged from t e osp 
August. At the present time she is in good healt . 

Dr. Wharton remarked that pneumococcic 

exist as a primary or secondary affection. In the ^ 

it is due to the primaiy idiopathic infection of the per 
the pneumococcus ; and in the latter arises from t le 
the peritoneum by the same organism in the course 0 P 
pleurisy, or meningitis. A study of 74 cases 0 . that 

Savestre and Aubertin showed that the disease was p 
is, the chief or only focus of pneumococcic » fetter 

Tn 140 cases of peritonitis examined ,j Jgton con- 

found this form of infection only m two cases. 
siders it a comparatively rare disease, althougn 
casS have be Jreported by individual observers. 
collected 106 cases of pneumococcic peritonitis. 
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Primary pneumococcic peritonitis is considered by Comly to 
be more frequent in children than in adults. Rollerston con- 
siders the disease primary in about one-half of the cases observed. 
All observers agree as to the greater frequency of the disease in 
childhood. Under 15 years of age the disease is much more 
commonly observed in girls than boys ; according to Armand and 
Bowen, who collected 91 cases, the proportion was 3 to i ; while 
after this age its occurrence was equal in the two sexes. 

When secondary, the disease may follow pneumonia, pleurisy, 
pneumococci gastro-enteritis, or appendicitis. The comparative 
rarity of the development of pneumococcic peritonitis in pneu- 
monia is well shown by Rollerston’s statistics; in 4454 cases of 
pneumonia, peritonitis was found only in ir of the fatal cases, 
0.025 per cent. The same authority points out the following 
channels through which the bacteria reach the peritoneum : ( i ) 
the blood stream; (2) stomach, intestines, and appendix; (3) 
pleura, through the diaphragm; (4) the Fallopian tubes. 

While the disease may be primary or secondary, it is probable 
that hasmatogenic infection plays a most important part in its 
development. 

Pneumococcic infection of other serous membranes may occur 
in addition to that of the peritoneum, especially in young chil- 
dren. The onset of the disease is sudden. The symptoms are 
abdominal pain, fever, and vomiting; these symptoms are so 
similar to those of acute appendicitis that the conditions are 
likely to be confounded. The acute symptoms may subside or 
become chronic, and the condition may resemble typhoid fever or 
tubercular peritonitis. Nutall describes two types of the affec- 
tion: the acute, fulminating, diffused form, which is often fatal: 
and a form in which the onset is acute, but the progress is slow, 
which leads to the formation of a localized abscess. The lower 
abdomen is usually involved, and in a large majority of the cases 
this purulent collection becomes encysted, and the abscess occurs 
in the region of the umbilicus and tends to point. According to 
Armand and Bowen recover}' followed in 86 per cent, of encysted 
cases and only in 14 per cent, of cases presenting t!ie diffused 
form of the disease. 

In \'iew of the good results obtained in peritonitis by incision 
and drainage, it would seem wise to subject cases of pneumo- 
coccic peritonitis as early as possible to the same treatment. In 
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the diffused cases, in addition to incision and drainage, the 
Murphy method should be employed. In the encysted cases, 
incision and drainage only would be required. Nutall recom- 
mends in the diffused form of this disease, if the diagnosis is 
made sufficiently early, the use of antipneumococcic serum and a 
trial of the vaccine method of treatment. 


VALUE OF TENOTOMY IN SOME CASES OF FRACTURE OF 

TIBIA AND FIBULA. 

Dr. Henry R. Wharton said that in February, 1910, he 
was asked to see a lady in a town about 40 nriles from Phda e 
phia, who had sustained a fracture of the tibia and fibula near 
the ankle-joint, in which it was found difficult to correct 
deformity. The injury had occurred ten days before he saw her. 

When he examined the patient, he found the m 
swollen, the foot flexed and drawn backward, 
deformity of a posterior dislocation of the ankle, and a m 
projection of the lower end of the tibia above the 

The limb had been treated in a fracture-box, and th 
a gangrenous spot the size of a dollar over the pom 0 
The deformity had been reduced on several occasio , 

time it had recurred. , day, 

She was sent to the Presbyterian Hospital the fo 
and a skiagraph taken, which showed a ^^^cture 0 
tnaileolus, a fracture of the lower end of *= fi”" 
terior displacement of the astragalus, which “y' 
with it the foot ’and the fragments of the tibia 

, After being etherized, it was found tha J be 

manipulation only a partial correction of f ^ f . Jt^tieously. 

obtained. He therefore divided the tendo-Achilhs s ^be 

and was then able to reduce the fra^en s a pgsi- 

deformity completely. The limb was held m the 
tion and a plaster-of-Paris bandage applied with provi 
trapping over the gangrenous spot in the from the 

The patient did well after this, and was ^^d 

hospital in eight weeks, with firm union and th 
position; she walked well and had normal motio 

Wharton said many cases of which the 

fija occur in the location of the one jus. reported, m 
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deformity is not very marked; but occasionally the deformity 
described above is met with. It is possible that in such cases 
there has been extensive laceration of the anterior tibial-tarsal 
ligament and lateral ligaments, in addition to the injury of the 
bones. 

He had had in his own practice four or five cases of fracture 
of the tibia and fijjula near the ankle-joint, where it was impos- 
sible to correct the deformity by ordinary methods, in which he 
had resorted to tenotomy of the tendo-Achillis to assist in the 
correction of the deformity. In all of these cases the result was 
eminently satisfactory, both as to the correction of the deformity 
and the subsequent use of the limb. 

Dr. G. G. Davis remarked that when the leg bones are broken, 
usually the upper fragment projects forward and the lower frag- 
ment is carried backward. The preponderance of muscles is 
posteriorly and renders this displacement marked and persistent. 
If one eliminates the muscles of the calf we have the muscles 
practically balanced. The muscles of the leg are practically of 
four sets, an anterior extensor set, comprising the anterior tibial, 
the extensor hallucis, and the extensor communis, and a posterior 
set, the posterior tibial and flexors of the toes and of the big 
toe ; three abductors ; the peronei muscles are on the outside and 
anteriorly and hardly take much part in flexion and extension, 
but the muscles of the calf, the gastrocnemius, soleus, and plan- 
taris, have nothing to oppose them, therefore after dividing the 
tendo-Achillis there remain three muscles on the front and three 
on the back. The first thing to do in treating these displacements 
is to get rid of the action of these calf muscles, and by placing 
the leg in the Potts position (flexed on its outside) it is often 
easy to bring the foot into place. The use of adhesive plaster 
extension is likewise successful in some cases, but in a certain 
proportion of cases both these methods will fail, and then one is 
confronted with two propositions, one being to open up the 
fracture and bring the bones in apposition, wiring or fastening 
the fragments in place, and the other is the division of the tendo- 
Achillis. Of course, the division of the tendo-Achillis is the 
less dangerous of the two and it is very efficient. He had 
employed it for many years, but the question has always remained 
in his mind as to whether or not the division is accompanied by 
a permanent weakening of the functions of that limb. If one 
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operates by open section and deliberately replaces the bones, 
fastening them with wire, the leg is practically normal again. 
If one divides the tendo-Achillis, when the patient gets well his 
bones unite and he has a good looking limb, but to what extent 
do these calf muscles regain their original strength? 

Dr. Robert G. LeConte agreed with Dr. Wharton that in 
the type of fracture which he showed, division of the tendo- 
Achillis is the expedient form of treatment. He had done it 
three or four times with good after results. There is always 
some atrophy of the calf muscles following, as there is after a 
traumatic rupture. In two cases he had seen of rupture of the 
tendo-Achillis from muscular violence, the limb in each instance 
has recovered perfectly from a stand-point of usefulness, although 
never coming back quite to the original measurements; so much 
so, that the patients are unaware now on which side the rupture 
occurred. 

CALCULOUS CHOLECYSTITIS. 


Dr. John H. Girvin reported the following cases : 

Case I. — ^A woman, age 40 years. Healthy until age of I 7 > 
when her child was born. Was never well after that. Seven 
years ago was operated for pyosalpingitis. 

Present Illness . — Seven months ago had a severe attac 0 
pain in epigastrium. Recovered in two weeks but 
right side continued for several weeks. No jaundice, 
weeks before admission a similar attack associated 
vomiting, which improved under diet and treatment but 1 
clear up. This became much worse two days before ^dimssio^ 
to Presbyterian Hospital on January 12, 1910, at which 
was suffering severe pain. Had inspiratory catch. Upper a 
men very rigid and exquisitely tender. Three days 
pain had disappeared but some tenderness and rigidity ^ 

which gradually diminished until it was possible to ou m 


distended and tender gall-bladder. , 

Operation (Januaiy 22, 1910).— Vertical incision ^ 
edge of muscle. Gall-bladder exposed only after brea ^ 
many adhesions. Incised and evacuated a clear thin u 
bile, followed by thick creamy pus. At the 
cystic duct was found a single stone the size ot a 
marble which was removed with a curette. Uneven 
Case II.— Woman, aged 37. Two years ago att 
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had a dull heavy pain in back which became severe and cramp- 
like and moved along the right costal margin to the region of 
the gall-bladder, where it became very severe, causing vomiting. 
Next day all pain gone but very sore and weak. Six or eight 
months later had a similar attack but more severe and longer. 
Up to admission patient has had five such attacks — each more 
severe and at shorter intervals. Last attack three weeks before 
admission. Never jaundiced; bowels moving by medicine since 
last attack and apparently normal. 

When admitted there was no marked tenderness over gall- 
bladder region, and the gall-bladder could not be palpated. 

Operation (February 5, 1910). — Vertical incision at edge of 
rectus. Liver seems freely movable downward, and under the 
edge of liver, bound up in a dense mass of old adhesions, was 
found a small thick-walled gall-bladder, to the lower edge of 
which was a dense adhesion to the bowel which resembled a 
fistulous tract but contained no opening. This was separated 
and only the necessary adhesions broken up. The gall-bladder 
was opened and a culture made of the clear non-purulent fluid. 
This showed a pure culture of the typhoid bacillus. A stone 
exactly like that in the previous case was removed from the 
same locality. Drainage tube inserted and an attempt made to 
invert edges, but this was very difficult on account of the thick 
walls of the gall-bladder and its very friable condition. Packing 
removed and a small gauze drain inserted to the region of the 
intestinal adhesion. Recovery uneventful but for bronchial irri- 
tation for first three or four days — temperature 101°. 

Case III. — Woman, aged 59 years. About two years ago 
struck her side on edge of table and was very sore for some time. 
After this, began to notice a swelling in region of the gall- 
bladder which was almost constantly sore. Had symptoms of 
indigestion but no vomiting and no distinct jaundice, although 
there is some cachexia. Her general health seemed to fail and 
she became so weak that she has been in bed for past three months. 
Came to city about two weeks ago and has since been under the 
care of Dr. Somerkamp, who made the diagnosis of gall-bladder 
disease. 

Operation (January 5, 1910). — Incision was made along right 
rectus. Gall-bladder found enlarged and walls thickened; full 
of all size stones. One apparently in the common duct. It 
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required a large incision in the thick and friable walls to get out 
the large stone, which measured inches long. Drained as in 
other cases. Operation prolonged and patient in poor condition 
and rather shocked. Color very poor. At end of twenty-four 
hours, temperature 102°, pulse poor, and hot much drainage. 
January 7, slightly better but some evidence of congestion over 
base of right lung — later in day had an attack of heart failure 
but rallied. Lung condition progressed. Wound doing very 
well. Bowels moved freely and no distention. Lung and heart 
condition grew worse and she died at the end of two weeks 
from the heart and lung condition. She had been septic and 
with a myocarditis for several months and was in very bad con- 
dition at time of operation. 

Dr. Girvin remarked as to diagnosis in these cases : In the 
first case the condition was plain. The local tenderness was 
unusually marked. From the literature it seems that the order 
of frequence of the bacterial cause of cholecystitis is as follows, 
(i) colon bacillus; (2) staphylococcus; (3) streptococcus; (4) 
typhoid; (5) pneumococcus, and after that a number of other 
varieties, but he was inclined to think that typhoid should e 
higher in the list. Cushing found that 10 in 31 cases had la 
typhoid. Flexner and Chiari found the typhoid bacillus in t e 
bile in almost all cases dead from typhoid. It is interesting to 
note that the bacillus has been found in the gall-bladder 
upon seventeen or eighteen years after an attack of typhoi eve 
(Droba and Hunner). The infection of the gall-bladder may 
come either through the blood or from the intestines y 
ducts (although this method has been questioned), but the 
while it may be anywhere in the body, is usually from t e m 


tines. , 

In the second case the cause was plainly typhoid, an 
picture was typical of a chronic cholecystitis. He 
to suggest the cause in the third case and was not sure t a 
was not a malignant process associated with the chronic g 
stone disease. None of these cases has had jaundice. 

As to the technic of operation, he had followed t e 
used by Bevan parallel to the muscle. Pack off very c^^ 
and do not break up old adhesions more than ^ 

drained with a fairly large rubber tube wrapped g 
rubber tissue and stitched to the inverted edges o 
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bladder with plain catgut. Drain into a sterile bottle (bile 
excoriates skin). He had usually tried to attach the peritoneum 
to the gall-bladder and closed Avith silkworm gut interrupted 
sutures, using small gauze drains at either side of the tube. The 
tube usually comes 'out very easily by the ninth or tenth day and 
the wound will close soon if the gall-bladder edges are inverted. 
This method of operation seems best adapted to this class of 
cases. 

Each of these cases had impressed him with how easy it is to- 
overlook a stone and how thorough and careful the search in 
the ducts should be. The complication of a recurrence of the 
symptoms from an overlooked stone is not uncommon. 

Dr. John B. Deaver said that gall-stones play an important 
role in connection with disease of the upper abdomen. But in 
more than 700 cases of acute intestinal obstruction he had met 
with but 2 cases of intestinal obstruction due to stone in the 
small bowel. It is his experience that more cases of obstruction 
of the cystic duct are caused by single than by multiple stones. 

The typhoid bacillus plays an important part in the causation 
of cholecystitis. In his cases he had found that the colon bacillus 
had been more common than the typhoid bacillus; then the 
pyogenic organisms, and then the pneumococcus is the order of 
infection. The avenue of infection is most commonly through 
the portal circulation. He had had two interesting cases in this 
connection, bowel resection following femoral hernia; one in 
which the gall-bladder perforated, and both operated on for that 
condition. In these cases it was evident that the infection 
reached the gall-bladder through the portal circulation. 

With regard to the question of recurrence, he had operated 
in many instances where it was problematical whether there was 
stone or not, and in practically all he found the recurrence of 
pain due to adhesions. He recalled one case in which a recur- 
rence occurred in six w’eeks, jaundice, violent pain; he opened 
this patient’s belly and all she had was adhesions; she is well at 
the present time. He had seen a number of instances of that 
character. He was glad that Dr. Ginun did not excise any of 
his gall-bladders. He excises a portion but rarely the wliole 
organ. He was convinced, however, that men who take out the 
greatest number of gall-bladders are the men who see the smallest 
number of cases. 
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The question of technic as presented by Dr. Girvin is very 
good, but he could not endorse stitching the gall-bladder to the 
parietal peritoneum. He drops all his gall-bladders, putting in 
a purse-string suture, and inverting the edges. In some he placed 
a cigarette drain down to the gall-bladder. 

Regarding drainage, he uses a cigarette drain in connection 
with the tube that is in the gall-bladder secured by purse-string 
suture. He elevates the foot of the patient’s bed so as to confine 
the fluid to the field of operation. If there is oozing he passes a 
glass drainage tube down to the subhepatic fossa. 

Dr. John H. Jopson said that he saw all of the cases reporte 
by Dr. Girvin. The most interesting was the case in which there 
was a history of typhoid fever two years previously.^ 
very movable right kidney, and her attacks of pnin ha 
attributed by one medical consultant to twisting of the pe ic e. 
On operation the picture of chronic cholecystitis was tjpic > 
there being very firm adhesions to the bowel, one so dense 
large that a fistulous communication with the intestine t ’ 
was looked for but none was present. In connection 
subject of cholecystitis, he could report a case of acute c 
titis developing during convalescence from operation 0 
diceal abscess, a rare complication, examples of w ic i 
reported by H. R. Wharton and others. The patien 
woman, 55 years of age, with an abscess of appen ic 
which had been drained and the appendix 
before. The onset of inflammation in the .gyelop- 

with pain, fever, and gastric disturbances, fo owe , ^ a 
ment of a palpable swelling. The gall-bladder 2nd 

week later, four weeks after the operation for 
contained much pus but no stones, and a pure cu u 
coli was obtained. The patient recovered. ^ tvohoid 

Dr. John B. Shober agreed with Dr. Girvin ^ 
bacillus is responsible for a larger percentage of case 
cholecystitis than is generally admitted. are 

If the nuclei of all the stones removed from _ y 
carefully examined, pure cultures will be fmm m ^ance 

stones and may be absent in all the others. Henc 
of examining all the stones before a negative reP 
He was convinced that many cases are overlooke 
is not observed. Such cultures are found many y 
occurrence of typhoid fever. 



CYSTIC DISEASE OF THE BREAST. 


283 

In operating upon these cases, the most important considera- 
tion is to secure free drainage not only of the gall-bladder but of 
the ducts. When this is properly accomplished by means of large 
calibre tubes, as a rule stones which were not removed or which 
were overlooked at the time of operation will pass later. 

Experience had taught him to avoid cholecystectomy except 
in rare cases. 

CYSTIC DISEASE OF THE BREAST. 

Dr. William J. Taylor read a paper on “ The Clinical Aspect 
of Cystic Disease of the Breast,” for which see page 253. 

Dr. John H. Gibbon said that he would practice complete 
removal of the breast only under the following circumstances : 
first, where cystic disease has existed for a long time; second, 
where there are multiple cysts; and third, where there is recur- 
rence after operation. A single large cyst of short duration 
demands the Warren operation. It is only after these cysts have 
existed for a long time that the malignant change takes place. 
Thirteen out of twenty-six is an enormous percentage, and he 
would like to know, if possible, how long the cases which were 
not malignant had existed before operation, and how long the 
condition had existed in those which were found to be malignant, 
as this might help to prove the assertion regarding the duration. 
He had had only one case of malignant cyst, although many of 
cystic disease in the last few years. This one in which a malig- 
nant change took place was a case of multiple cysts of both 
breasts with complete removal of both breasts and no recurrence 
after three or four years, McGraw and Abbe recommended the 
evacuation of these cysts with an aspirating needle and he has 
done this in three cases without any recurrence. He would not, 
however, recommend this method of treatment. 

Dr. John B. Deaver thought every woman who had a tumor 
in the breast was a case for immediate operation. At the German 
Hospital, where from 75 to loo cases a year are operated upon, 
he had often been surprised in cases which he considered simple 
cysts to have the pathologist’s report come back stating that 
malignant change had taken place. Consequently in more recent 
years they had made it a rule to have every case examined imme- 
diately at the time of operation. In a certain percentage of cases 
the report comes back in five or six minutes of a malignant 
change, and then he removes the breast. 
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Dr. John Speese said that the very high per cent, of malig- 
nancy occurring in Dr. Taylor’s cases was rather surprising in 
view of the fact that other writers have found that only 15 to 20 
per cent, of the cases of chronic cystic mastitis become carcino- 
matous. He should be inclined, therefore, to think that Dr. 
Taylor’s cases were seen at a more advanced stage of the disease 
or that he has included other varieties of disease in his collection. 
In reviewing the series of cases recently reported by Dr. Speese 
before the Academy, particular attention was paid to the possi- 
bility of a recurrence or malignant transformation in the cases in 
which plastic resection of the breast had been performed. In no 
instance had this complication arisen, so that he felt that the 
operation was safe in properly selected cases, and was especially 
desirable from the cosmetic stand-point, as the nipple and skin are 
preserved. 

Dr. G, G. Ross said that he had on four occasions started out 
to remove a cyst by the so-called Warren operation and ended by 
taking out subcutaneously the whole gland, leaving just the fat, 
skin, and nipple. He found this very easy and perfectly prac- 


ticable, and it left a good cosmetic result. 

Dr. William L. Rodman said that he had always held to 
the opinion that cystic disease of the breast, if not malignant m 
a large percentage of cases, was at least potentially malignant, 
and no one could say what is to be the end result in any case 0 
cystic disease of the breast. No one even at the time of operation 
can tell macroscopically whether the cyst has undergone car 
cinomatous change. The former teaching, that if the contends 
are clear the chances are altogether in favor of 
far from accurate and should not be followed. Halste 3 
made this very clear ; the thin-walled cysts with perfec y 
fluid are oftentimes the most malignant forms of cystic 
The only safe way to treat such cases is to have an 
made at the time of operation. He had used the frozen 
method for seventeen years and in all that time had 
two mistakes to be made, and one of them by a person 0 
experience with frozen sections, and he always emp oyc 
depended upon frozen sections in every doubtful case. 
in accord with Dr. Gibbon’s attitude as to the proba 
nancy in cases where there are multiple cysts. Un t ^ ^ 

the operation of Warren is not always to be advise , 
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far more satisfactory operation where the cysts are single, but 
even where they are multiple and seem to be limited to a circum- 
scribed portion of breast, one can afford to take the chance of 
the mistake being made by the frozen section and wait until a 
secondary report can be made. Halsted has, however, made this 
fact clear, that if one overlooks a malignant cyst at the time of 
the first operation and waits for a report in two or three weeks, 
the probabilities are that the whole wound has become inoculated ; 
therefore such cysts oftentimes are the most malignant tumors to 
be found in the breast. He was very partial to Warren's opera- 
tion; like all good things, however, it has limitations, and one 
should practise it only where there is a competent pathologist 
at hand to make a report. 

As to the value of the X-rays following operations, he had 
changed his view entirely in recent years. Formerly he thought 
it perhaps best to supplement all operations by their use, but 
he never did so at the present time unless he thought the case a 
borderline one and that diseased tissue may have been left. He 
could see no reason why the X-rays should be used unless dis- 
eased tissue has been left, and in a complete operation this should 
not happen. Personally, he had not seen any abiding result from 
the use of X-rays in the case of carcinoma excepting in the 
superficial squamous epitheliomata which occur about the face and 
other parts of the skin. He had seen most excellent results 
follow the X-rays in sarcoma, not only of the soft tissue but in 
bones. In carcinomata the improvement has invariably been only 
temporary. 

While he had recognized for years that the percentage of 
cases of cystic disease of the breast either primarily malignant 
or undergoing malignant change was a large one, he had not 
found it as high as reported by Dr. Taylor. This should make 
us most cautious in dealing with cysts in the breast. 

Dr. George P. Muller emphasized the fact that the diffuse 
hyperplasia of the breast, commonly called chronic cystic mastitis, 
is a different disease from the malignant or cancer cysts. The 
previous speakers seemed to make no distinction between them, 
and if such distinction is not made he agreed with them that 
radical operation should be done in all cases of cystic disease of 
the breast. If one was familiar with the surgical patholog)’^ of 
the breast, and especially had had some years of experience in 
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the handling- of specimens of this disease, checking up gross 
observations with microscopic examinations made from numerous 
places, one is able at the time of operation, in an occasional case, 
to determine whether or not the growth may be confidently con- 
sidered to be benign. He, therefore, believed that radical opera- 
tion should be the rule, but that occasionally it was possible to 
safely perform some such conservative operation as the plastic 
procedure described by Warren. 



CORRESPONDENCE. 

SUTURE OF THE RECURRENT LARYNGEAL NERVE. 
Editor Annals of Surgery, 

Dear Sir: In the Annals of Surgery for April, 1910, I 
reported a case of suture of the recurrent laryngeal nerve. In 
this article occurs the following : “ A thorough search of the 
literature in the library of the Surgeon-General’s office, at Wash- 
ington, has not revealed a single case of suture of this nerve in 
man. Consequently, the case reported below is apparently 
unique.” 

Dr. W. W. Keen, of Philadelphia, has kindly called my atten- 
tion to the report of a case of suture of the left recurrent laryn- 
geal. The report was made by Foderl {Wien. klin. Woch., 1896, 
1258) and is entitled “ On Resection and Suture of the Trachea.” 
Suture - of the recurrent laryngeal nerve under such a title can 
easily be overlooked and if it had not been for the accuracy of 
Dr. Keen in keeping an index of such cases I doubt if I could 
have found this reference. Certainl)" it could not be reached by 
any of the ordinary methods of hunting up the literature. Foderl 
makes no point of the suture of the recurrent laryngeal, but speaks 
of it rather incidentally. The case was that of a boy with a cut 
throat. The trachea was completely severed. The patient came 
under the care of a Dr. Lahne who sutured the trachea, the 
recurrent laryngeal nerve, and the muscles. The technic of 
suturing the nerve is not mentioned except that the structures 
were sutured with silk. The anterior portion of the tracheal 
wound was not closed, and a canula was inserted. The wound 
healed well, but stenosis occurred and a low tracheotomy had to 
be done. After this, the results appeared satisfactorj’’ and recov- 
ery was complete in four weeks. The innerv-ation of the recur- 
rent laryngeal nerve was reported to have been complete four 
weeks after the injury. 

It is certainly unusual to find complete regeneration of any 
motor nerve in such a short time as four weeks. However, with- 
out any criticism of the case reported by Foderl, suture of tlie 

=S7 
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recurrent laryngeal as reported in my article might still be said 
to be unique, as in Foderl’s case it was merely an incident in the 
repair of a cut throat, whereas in my case the operation was 
planned and undertaken for the sole purpose of restoring the 
function of the recurrent laryngeal. The conditions are similar 
to the ligation of the femoral artery in amputation of the thigh, 
and the ligation of the femoral in continuity. In the first 
instance, the ligation is an incident in the operation, in the second 
it is a distinct operation in itself with an entirely different technic. 

Respectfully yours, 

J. Shelton Horslev. 

Richmond, Va., April 27, 1910. 


To Contributors and Subscribers: 

All contributions for Publication, Books for Review, an 
Exchanges should be sent to the Editorial Office, 145 Gates Ave., 

Brooklyn, N. Y. _ ^ n ' 

Remittance for Subscriptions and Advertising and all us> 

ness communications should be addressed to the 

Annals of Surgerf, 
227-231 South Sixth Street, 

Philadelphia. 



Annals of Surgery 

VoL. LII SEPTEMBER, 1910 No. 3 

ORIGINAL MEMOIRS. 

A CONTRIBUTION TO THE SYMPTOMATOLOGY 
AND SURGICAL TREATMENT OF SPINAL 
CORD TUMORS. 

BY J. RAMSAY HUNT, M.D., 

OF NEW YORK, 

Chief of the Neurological Clinic of the Cornell University Medical School ; Neurologist 
to the New York, City atid Babies’ Hospitals, and to the New York 
Hospital for Nervous Diseases, 

AND 

GEORGE WOOLSEY, M.D., 

OF NEW YORK, 

Surgeon to Believuc Hospital ; Professor of Anatomy and Clinical Surger>’ 
in Cornell University. 

CLINICAL PAPER BY DR. HUNT. 

Introduction . — It is now a little over twenty years since 
Gowers and Horsley described their classical case of tumor of 
the spinal cord with successful extirpation and recover}^ Tlie 
reports which followed during the next ten years were, on 
the whole, very encouraging. In the last decade, however, 
with a more exact knowledge of the symptomatologj' and an 
impi'oved surgical technic, this field has become one of the most 
promising in neurological surgerj’-. 

In Starr’s ^ contribution to this subject published in 1895, 
123 cases of spinal cord tumor were analyzed, in 22 of which 
an extirpation of the growth was attempted ; of this number 1 1 

II 2^9 
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died soon after the operation, recovery from the paraplegia 
taking place in six cases only. 

A few years later, Collins ^ analyzed 70 cases which had 
been recorded subsequent to the publication of Starr’s statis- 
tics. Of these, 30 received surgical treatment, in 12 of which 
the result was successful, and in eight only partially successful. 
In 10 cases the result Avas unsuccessful or fatal. Among the 
40 'cases of this series in which no operation was attempted, 
the autopsy revealed an operable tumor which could have been 
removed in 14. 

In the more recent contributions, the percentage of recover- 
ies is even higher; Schultze,® in I 903 > recorded a series of 
seven cases of extramedullary tumor, in Avhich extirpation 0 
the tumor was attempted, with three recoveries. Tavo years 
later Oppenheim ^ published three successful cases in a senes 
of six operations ; and Pearce Bailey in a recent paper reports 
six cases in which extirpation was attempted, with three r 
coveries, one doubtful case, and one death. _ 

In Oppenheim’s ® latest discussion of the surgery 0 spin 
cord tumors (1907), the statement is made that recovery a 
place in about 50 per cent, of the cases presenting a ypi 
clinical picture of extramedullary growth. Our ^perativ _ 
tistics of tumors having this localization are even mo ^ 
able and I am convinced that^ with greater precis 
diagnosis and an improved surgical technic, t ey a' 


tually be much better. . reore- 

The series of cases forming the basis of this p P 

sents my clinical experience in this six were 

years. Thirteen cases in all are recorded, of w 1 
extramedullar)^ neoplasms. Of this latter 
the result of the operative procedure; and 

tion for nearly a year, the growth f ^^ssful, all the 
the four remaining cases may be regarded as 
patients making fair recoveries from their recur' 

d considerable lipse of time showing was 

rence. In five other cases, an growth P«- 

performed, but tlie nature or localization 0 



SPINAL CORD TUMORS. 


291 


eluded removal. In a recent case of intramedullary tumor of 
the cervical region, an exploratory operation was performed 
and the cord was punctured, with the evacuation of two 
drachms of cystic fluid. Of the remaining two cases, the diag- 
nosis was confirmed at autopsy, and these are included as 
contributions to the symptomatology of the subject. 

I wish to express my thanks to Professor Dana for the 
privilege of observing and reporting a number of these cases, 
as well as for his valuable aid in the problems of diagnosis and 
localization. I am also indebted to Dr. Joseph Fraenkel for 
the privilege of observing Case I and to Dr. Abrahamson for a 
similar courtesy in Case V. The operations, in eight of the 
cases, were performed by Dr. Woolsey, who will treat in de- 
tail the surgical aspects of this subject. In two cases, explora- 
tory laminectomy was performed by Dr. Frank Hartley and 
in one case by Dr. Bern B, Gallaudet. 

Remarks on the Symptomatology of Cord Tumors. — The 
symptomatology of tumors of the spinal cord is dependent 
upon the nature and localization of the growth, and the relation 
which it bears to the long axis and the surface of the cord. It 
may be laid down as a general rule, that any group of symp- 
toms indicating a progressive focal lesion of the cord should 
suggest the possibility of neoplasm. This is all the more im- 
portant as recent observations have shown that many impor- 
tant and characteristic S3TOptoms of tumor may be absent 
during the entire course of the disease. 

The clinical picture of tumor in this region generally be- 
gins with localised pain due to involvement of the vertebral 
column, meninges, or more especially, the posterior roots. 
The pain is followed, after a variable period of time, by 
symptoms of gradual compression of the cord (sensory and 
motor paralyses and sphincter disturbances). 

With vertebral and extradural tumors, these symptoms, 
both radicular and medullar}’-, are usually bilateral, often even 
in the initial stage, while with intradural growths a unilateral 
s}rmptomatolog}' is more frequent, this often persisting for a 
considerable period. Exceptions, however, occur to both of 
these general rules. 
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Root pains are important, both as general and localizing 
symptoms. They may persist for years before the appearance 
of any medullaiy symptoms, and during this time are the 
cause of frequent errors in diagnosis. When these pains are 
situated in the extremities, they are often mistaken for neu- 
ralgia, neuritis, and rheumatism; and when referred to the 
trunk, are sometimes regarded as gastralgia, gall-stones, an- 
gina pectoris, appendicitis, and other visceral affections. These 
root symiotoms, so characteristic when present, may fail en- 
tirely, and errors in diagnosis may often be attributed to this 


cause. 

A zone of hypercssthesia corresponding to the upper level 
of the compression is often present, but is far from constant. 
When demonstrable it has a definite localizing value. ^ 

Rigidity of the vertebral column, with localized pain an 
tenderness, are very characteristic of tumors of the spnia 
column. Such vertebral symptoms may accompany ^ m r - 
vertebral growths, and, when well defined, may e 0 
localizing value. In my own experience, vertebral symp ■ 
are usually absent in intraspinal growths. langes i 
cussion note at the affected level of the canal 
noted, but I was unable to demonstrate tins symptoi 


)f my cases. Venf cases, 

Extras and Intramedullary In my sen 

he general diagnosis of tumor have not 

ong axis of the cord for purposes of „nfrarv h^^ 

(resented serious obstacles. I have, on t le c 
;reat difficulty in deciding whether a tumor wa 
xtramedullary growth. It is well to the early 

orms of chronic myelitis, multiple sclerosis, a gjniulatc 

tages of certain systemic diseases of the cor , 

■erv closely the symptomatology of tumor. , rjection. 
,f such casL will usually reveal the t- "ature o* 

,ut when in doubt and when a differentia i 
he patient should always receive the ben ft ^ 

.xplLtory^ laminectomy be serous accunw- 

In this connection, tire question of localize 
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lations within the meninges (meningeal cysts)" is of impor- 
tance; for while these C3^stic accumulations may occur pri- 
marily, producing tlie tA'pical clinical picture of tumor, tliey oc- 
casionally accompany chronic affections of the cord and verte- 
bra (Oppenheim ®), and their evacuation in the course of an 
exploratory operation might be attended with beneficial results. 

The differential diagnosis of intra- and extramedullaiy 
growths is often so difficult, that in manj' cases it is impossible 
to reach a definite conclusion. As the extramedullary tumor 
alone offers the hope of successful extirpation, the recognition 
of this group is most important. But here again, when the 
clinician is in doubt, exploration is indicated and should be 
undertaken before the disease has progressed too far, I have 
more than once had occasion to witness exploratory laminec- 
tomy in doubtful cases, in which, even if the tumor could have 
been removed, the cord was already irretrievably damaged. 

An extramedullary tumor, when situated beneath the dura 
mater, usually first manifests its presence by unilateral root 
pains. These may persist for many years without other 
symptoms ; but eventually evidences of unilateral compression 
of the cord follow (Brown-Sequard type of paralysis). When 
the tumor is situated on the anterior surface of tlie cord, 
progressive paraplegia may develop, and tlie root pains may 
be entirely absent or appear late in the course of the disease, — 
as in a case which I observed in conjunction witli Dr. Fraenkel 
in tlie Montefiore Home. If the tumor is located posteriorly, 
the root pains may, from the first, have a bilateral distribution 
from pressure upon adjacent roots. If, however, it occupies 
a central position between the roots, a clinical picture of ataxic 
paraplegia may result from pressure upon the long tracts of the 
cord (Oppenheim). It is also of interest to know, that rarely 
the effects of pressure on the cord may be greatest on the side 
opposite the lesion.® 

The pains which result from pressure upon the posterior 
roots are segmental in their distribution, and do not follow 
the course of the nerve trunks, as in true neuralgia, and the 
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tender points so characteristic of neuralgia are absent. When 
present, these segmental root pains are of the greatest value 
in determining the level of the lesion, and according to Bruns 
are to be referred to, a compression of the segment from zvhicli 
the root springs, and not to pressure upon the root in its intra- 
spinal conrse, a clinical law which has an important bearing 
on localization. In central tumors (intramedullary) the root 
pains are either absent or comparatively insignificant, and this 
constitutes an important dififerential sign from the extramedul- 
lary growths. Exceptions are occasionally noted. 

The clinical picture of intramedullary tumor resembles 
somewhat that of a subacute or chronic transverse myelitis^ 
The tendency to extension of the symptoms in an upwar 
direction is frequently observed, and is anothei distinguishmj, 
feature from growths without the cord. In extramedu aty 
neoplasms, on the other hand, the course of the affection sUj,^ 
gests that the tumor is growing in width, and not 
in length,— a clinical fact emphasized by Oppenheim, and w 
I have had frequent opportunity to verify. In centra urn 
(gliosis and glioma), vasomotor and trophic . ^ 

of frequent occurrence, as well as a spinal deformi y wi 
pain or tenderness (kypho-scoliosis). Very charac eri 
is a homolateral dissociated anaesthesia of j i|„j.y 

bution (posterior horn anaesthesia ).^ In 
growths, root pains and root anaesthesias are p 
Sde of the tmnor, and a contralateral 
level of the lesion. A dissociated anesthesia ( ^(jc 

and temperature sense) cannot be regar e as 
of central tumors, and may be encountere , /joit*- 

extramedullary localizations as well. / have ' 

ever, that the tactile sense, wider these ^ 

present, is definitely ohtnnded when compare 
area, which in some cases serves to „/ Ik 

sensory distnrbance from the dissociated muesn 

svringo-niyelic type. ^ i f„mnrs with invasio^^ 

■ Atrophic palsies occur both ... cen&al tan . 

of the a..lerior horns and in eccentr.c g.outl.- 
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anterior roots, although atrophy dependent upon extensive 
longitudinal involvement of the cord and accompanied by 
fibrillary twitchings is very characteristic of the central tumors, 
especially if associated with a loss of pain and temperature 
sense, homolateral and of segmental distribution. Fibrillary 
twitchings may, however, accompany extradural tumors situ- 
ated on the posterior aspect of the cord, as occurred in several 
of my cases. 

Symptoms resulting from an extensive longitudinal in- 
volvement of the cord are usually indicative of central tumors 
(an exception is the diffuse sarcomatous infiltration of the 
meninges). In this connection I desire to emphasise a symp- 
tom which I have repeatedly observed in cases of extramedul- 
lary tumor in the cervical region. This consists of a distinct 
girdle sensation, or constriction, situated at the umbilical level 
or in the lower thoracic zones. A similar observation has 
been recorded by Lenander and Henschen.^® In all of my 
cases in which tliis symptom was present, it disappeared after 
the removal of the growth. I have also observed an abdom- 
inal girdle sensation complicating a central tumor of the upper 
cendcal region, which disappeared after the evacuation of 
c)^stic fluid from tlie interior of the cord. 

The presence of a girdle sensation in cervical tumor, botli 
extra- and intramedullary, is in all probability caused by 
pressure and irritation of intraspinal tracts. They are of the 
same nature as the referred pains sometimes observed in the 
lower extremities, from irritation of sensory tracts b}^ 
tumors situated in the higher levels of the cord. It is of im- 
portance that their occurrence in tumors of this region should 
be recognized, otherwise they may be assumed to indicate 
a much greater longitudinal invasion of the cord than really 
exists. 

Localisation in the Long Axis of the Cord. — In detennin- 
ing the level of the growtli for purposes of laminectomy, I 
consider the initial root pains when present to be of the first 
importance. 

These are usually so persistent and severe, that even if the 
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patient first comes under observation long after their disap- 
pearance, their original seat may, as a rule, be determined with 
certainty. 

When pain is absent, other localizing signs must be de- 
pended upon, such as muscular atrophy, paresthesia, and the 
upper level of objective sensory disturbances. 

The disappearance of root pains, which have existed for a 
considerable time, is usually caused by degenerative atrophy 
of the compressed roots ; in which event a radicular strip or 
patch of anaesthesia or hypaesthesia may usually be demon- 
strated. In this connection it is well to remember Sherring- 
ton’s law of the overlapping of sensory distributions, so that 
two or more roots must suffer compression in order to produce 

a demonstrable objective sensory disturbance. 

I have already spoken of Brun’s law, which re ers a 

root pain from tumor compression to the segment from u 
the root arises and not to the root, in its intraspina 

Hyperaesthesia may, however, be caused by irritation 0 
root, which arises from the segment just above the • 
Symptoms indicating involvement of ^ J 

such as atrophic palsies of the extremities, are a so 1 
as localizing signs, either alone or as more frequen y PP 
in combination with posterior root symptoms, n 
the lower dorsal region there may be localized p 
abdominal wall with reaction of ^ onset of 

of the umbilicus from the median line. -ujective sen- 

medullary compression, the highest level 0 
sory disturbance becomes a very and 

rnnoection a diminution of sensation ^ toss* 


conneciion censor}^ ioss. 

hypalgesia) is as significant as a .„„ess or ic- 


When present, ^definite area o£ spi-J shoaW 


When presenr, a uciuntc 
formity are most important as localizing ac , 
always, I believe, be considered in then rdauonjo^d , 

neural symptoms, otherwise deception maj 

more than once observed local tendernes 
in a region of the spine when the ■'oot » 
toms clLly indicated a different level of the 
was subsequently confirmed. 
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The percussion note is, in my experience, without value ; it 
should, however, always be tested and may be of assistance. 

The abolition of the tendon and skin reflexes is also impor- 
tant, but only in conjunction with other symptoms. 

I have not found it of any great practical importance to 
determine the lower pole of the tumor; this is often difficult 
or impossible, as the compression of the cord above usually 
masks the root symptoms at a lower level. The eccentric or re- 
ferred pains due to irritation of the intraspinal sensory tracts 
are of no localizing value, and unless their true nature is 
realized may give rise to error. The same is true of the girdle 
sensations, which I have observed so frequently at the waist 
level in intraspinal tumors of the cervical region. 

REPORTS OF CASES. 

Case I. — Extramedullary tumor (endothelioma) of the lower 
cervical segments, with successful extirpation. 

Case II. — Extramedullary tumor (fibrosarcoma) at the 
eighth cervical and first dorsal segments, with successful extirpa- 
tion. 

Case III. — ^Extradural tumor (fibrosarcoma) of the upper 
cervical region (second, third, and fourth cervical segments). 
Extirpation , followed by recurrence and second operation which 
was successful. 

Case IV. — Extramedullary tumor (fibrosarcoma) of the 
lower cervical and upper dorsal segments. Extirpation, patient 
dying three days after the operative procedure. 

Case V. — Extramedullary tumor (fibrosarcoma) at the tenth 
dorsal segment, with successful extirpation. 

Case VI. — Extramedullary tumor (fibrosarcoma) of the 
lumbosacral region. Extirpation, with relief of pain but recur- 
rence of tumor within a year. 

Case VII. — Extramedullary tumor (neurofibroma) at the 
cerrical segment; with autopsy. 

Case VIII. — Intramedullaiy tumor of the upper cervical re- 
gion, with explorator}'^ operation and evacuation of two drachms 
of cystic fluid from the interior of the cord. 

Case IX. — Intramedullary tumor in the cervical region, with 
exploratory laminectomy. Growth inoperable. 
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Case X. — Sarcoma of the meninges in the upper dorsal re- 
gion, with exploratory laminectomy. Inoperable growth. 

Case XI. — Sarcoma of the meninges in the lumbar region, 
with autopsy. Inoperable growth. 

Case XII. — Carcinoma of the spine, with compression of the 
spinal cord at the twelfth dorsal segment : exploratory operation. 

Case XIII. — Melanoma of the sacrum, until compression of 
the corda equina : exploratory operation. 

Case I (Summary). — Extramedullary tumor of lower cervical 
segments successfully removed. Onset with pains in tlie^ back 
of the neck and left shoulder, later in the right. Dmation of 
pains one year, followed by daccid paralysis of the left arm, 
spastic paralysis of the left leg and dissociated amesthesia of tic 
opposite side below the level of the third rib. Pathological diag 
nosis of tumor, endothelioma. Nearly complete restoration o 

function. No recurrence after 7 years. 

History.— M.rs. S., aged thirty-one, married; no chiWren. 

miscarriages. A few months before the onset of present 
she fell and injured right hip. In October, 1901, f ™ 
pains in back of neck, later extending mto left ^ 

were very severe and sometimes lancinating. Later t e p 
also felt in right shoulder. Six months after the imha pams, 
sharp lancinations also felt in upper chest below ^ became 
year after pains had made their appearance t e e 
weak and the left leg stiff and awkward. Thes ) ^ 
progressed gradually and she soon been a 

was insensitive to heat and cold. O censation im- 

disturbance of the vesical sphincter and a ^ oaraisthe- 

mediately above the umbilical level. She a so 
sias of both arms, more marked in the for a time 

several months previously the neck had ‘1 however, disap- 
and movements had increased the pain. Ti , 
peared and has not recurred since. ^ are 

Examination (January 23, 1903) , j^fovements 
normal. The pupils are equal and react f f fbe spinal 

of the neck are free. There rs no ,„n.ea.es 

column. Sitting up and Tarring of SP'"' 

the girdle sensation at the V" '"'U of “’’'’k 

and deep pressure cause P;!'"- The > , „o«n.™'' 

extremity is distributed as follows. There 
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of abduction, external and internal rotation of the shoulder and 
of flexion and supination of the elbow. Adduction of the 
shoulder is diminished and there is paralysis of the movements 
of extension of the elbow, pronation, extension of the thumb 
and fingers, flexion of the wrist and fingers (with the exception 
of the flexor sublimis digitorum, which is weak) and of the 
intrinsic muscles of the hand. There is well marked atrophy of 
the paralyzed muscles, but no fibrillary twitchings. The circum- 
ference of the left arm and forearm is half an inch less than on 
the right side. No oculopupillary symptoms. 

Sensations . — On the entire right side below the level of the 
third rib anteriorly and the fourth dorsal spine posteriorly there 
is complete loss of pain and temperature sense, with preserva- 
tion of the tactile sensibility (dissociated anesthesia). Corre- 
sponding to the upper limit of this anesthesia there is a hyper- 
esthetic band which is present on both sides of the trunk. There 
is a slight but distinct tactile disturbance along the inner side 
of the left arm and forearm. The deep sensibility of the fingers 
of the left hand is absent, but in the lower extremities the 
articular sense of the toes is preserved. The tendon reflexes 
of the lower extremities are exaggerated, more especially on 
the left side, which is spastic and in which ankle clonus is present. 
Babinski reflex present on both sides. 

Surgical History . — She was referred for operation by Dr. 
Joseph Fraenkel of this city who diagnosed and localized the 
tumor. The operation was performed February 2, 1903, under 
ether anaesthesia, with the patient in a prone Sims’ position on 
the left side. The spines and laminae of the fourth to the seventh 
(inclusive) cervical vertebrae were removed by bone cutting for- 
ceps and a rongeur respectively. There was absence of pul- 
sation in the lower part of the dura exposed. Median incision 
of the dura. Gauze was inserted behveen the dura and the cord 
at the cranial side of the opening which chcclced the troublesome 
flow of cerebrospinal fluid. At first nothing was seen e.xccpt 
some bulging of the cord opposite the sixth lamina. Here a 
probe encountered resistance on the left side, where, pressing 
the cord to the right, a dark bluish prominence was seen anterior 
to the posterior nerve roots and extending anteriorly. Two 
posterior nerve roots were cut central to the root ganglia to 
expose the tumor. After dividing its capsule along the curved 
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line where it was apparently continuous with the pia, the tumor 
was fairly easily removed b}'’ blunt dissection. The tumor was 
apparently attached at one point to the pia. It measured 2 cm. 
in length by cm. in width and cm. in thickness. The 
dura was sutured with fine gut, the muscles and aponeurosis with 
chromic gut and the skin with silk. A cigarette drain was 
inserted to the dura at the lower angle which was removed two 
days later. 

Postoperative History . — ^After operation the paralysis of the 
left side was somewhat increased, and there was some weakness 
of the right side, which cleared up in about ten days. She com- 
plained of paraesthesia (prickling), particularly in the upper 
extremities, and profuse perspiration of the face and neck was 
very annoying. Healing occurred per primam. There was no 
improvement for two weeks except the disappearance of tic 
paraesthesia and sweating, and the immediate disappearance of 


the root pains, , . 

On March 23, 1903, there was no demonstrable anss 

corresponding to the posterior roots severed at t 
operation ; there had, however, been some parresthesia w 
had practically disappeared. Since then steady 
a year or two. Motion returned first in the right and tiien 
the left leg. Six years after the operation there remam^> 
a slight weakness of the left hand. The tumor was 
thelioma (Prof, Ewing). 


Remarks on Diagnosis and Localization. 
of tumor was based upon the onset with 
at first unilateral, and always more severe upon 
atrophic paralysis of the muscles of tire le t arn 
type), and the symptoms of progressive 
sion of the cord (Brown-Sequard type). 
rigidity and tenderness of the spine was m fa^vell- 

dural growth. Of especial interest was t ® ^ ,1,^ i^dy 

defined dissociated aniesthesia upon the ng 
below the level of the lesion, which gave r« 
tainty as to the intra- or extramedu! arj ' ,,,cral 

It is possible that the localization of the tiimo 
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surface of the cord in this case by pressure upon Gowers's tract 
was responsible for the dissociation of sensibility. The dura- 
tion and severity of the root pains preceding the compression 
of the cord were in favor of extramedullary growth. Of 
especial interest was the presence of a girdle sensation at the 
umbilical level. This association Dr. Fraenkel and I had 
observed previously in a case of extramedullary tumor on the 
anterior surface of the cord in the cervical region, so that Ave 
were rather inclined to regard it in this case as possessing 
some significance as an extramedullary symptom. Since then, 
I have observed this symptom in central tumor in the cervical 
region. The atrophic paralysis of the arm was attributed to 
compression of the anterior roots of the sixth, seventh, and 
eighth cervical, and first dorsal segments. It is interesting 
to note that oculopupillary S3miptoms were absent, although 
the intrinsic muscles of the hands were paralyzed and tactile 
disturbances were present along the inner side of the arm. 

Case II (Summary). — Extramedullary tumor at the eighth 
cervical and drst dorsal segmejtts, successfully removed. Onset 
with pains in .the back of the neck, the upper portion of the 
chest and the inner side of the right arm, follozved seven years 
later by similar pains in the corresponding distribution on the 
left side. Duration of root pains before the appearance of spinal 
cord compression about ten years. These consisted of weakness 
of right hand and forearm zvith atrophy, spastic paralysis of the 
right leg, and tactile, pain and temperature disturbances below the 
level of the third rib, more marked on the left side. Pathological 
diagnosis — fibrosarcoma. Partial restoration of function. No 
recurrence after five and one-half years. 

History . — Mr. W. M., age forty-five, manufacturer, single, 
was admitted to the Presbyterian Hospital September 6, 1904. 
He is a man of moderate habits. No history of venereal disease 
or trauma. The present illness began twelve years ago with 
neuralgic pains in the upper portion of the right side of the 
chest, just below the clavicle, and along the inner side of the 
right arm. These pains continued with varying intermissions 
up to the present time. They are described as intensely neural- 
tfic somewhat like a toothache in character. Seven years later 
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pains of the same character made their appearance along the 
inner side of the left arm, as well as the upper portion of the 
left side of the chest. During’ this entire time there were no 
paraesthesia and no weakness of the arms, and he was treated 
for rheumatism and neuralgia without success. When the pains 
appeared upon the left side their intensity diminished somewhat 
on the right. / They were often of a throbbing character. For 
the past year he has had a girdle sensation below the margin 
of the ribs, and for the same length of time has been impotent 
and "very constipated. He has had a w^eakhess of the vesical 
sphincter for the past six months and some uncertainty of the 
rectal sphincter. The girdle sensation is one of a feeling of 
pressure which comes on at night but has usually disappeared 
by morning after sleeping. It is increased in the sitting posture 
and disappears when standing or w^alking. In July, 1903, while 
in swimming he noticed that the right leg felt heavy and a little 
stiff, and this has been growing progressively worse. Occa- 
sionally he has parsesthesia of the feet, more especially of the 
right. He says that during the past week the neck has 
occasionally felt somewhat sore and stiff. This he had not 
noticed previously. 

Examination (August 18, 1904). — Patient can stand and 
walk, but he drags the right leg which is distinctly spastic, 
and there is a marked Romberg symptom. Cranial nerves are 
normal. Pupils are equal and reactions present. The movements 
of the neck are quite free and cause no pain. There is no 
tenderness on jarring or direct pressure along the spine. ler 
is a distinct weakness of the flexors and extensors of the ngi^ 
forearm, with slight atrophy along the ulnar sides of hot ore 
arms and in the intrinsic muscles of the right hand. 1 ^ 
twitchings are present in the intrinsic muscles of the an ^ 
inner side of the forearms and the extensors of tie orea 

and triceps. , t, j hniow 

Sensations. — The tactile sense is practically abolis e 

the third rib anteriorly and the fourth dorsal 
as well as along the ulnar sides of the forearms. 
temperature sense are very much diminished below ,,, 

more especially of the left leg. The deep f .f /ts of 

lower e-xtremily is very much disturbed. There 
pain and temperature sense along- the inner sioe 
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arm and forearm and a diminution of the pain sense along the 
inner side of the left arm. There is slight obtunding of the 
tactile sense along the ulnar sides of both hands. No hyper- 
sesthesia. There is no ataxia of the upper extremities and the 
arm jerks are present. The abdominal and cremasteric reflexes 
are absent. The electrical responses in the intrinsic muscles 
in the hands and in the forearm to both faradic and galvanic 
currents are practically normal. The right lower extremity, is 
weak in all segments. In the left there is good power but weaker 
than normal. The tendon reflexes are exaggerated on both 
sides, more especially the right. Ankle clonus and Babinski are 
present on both sides. 

Surgical History . — Operation September 7, 1904. Anasstliesia, 
gas and ether. In a prone Sims’ position on the left side, a 
median incision was made from the second thoracic to about 
the fourth cervical spine. The spines and laminae of the sixth 
and seventh cervical and the first dorsal vertebrae were removed. 
The dura did not pulsate and appeared swollen. There was no 
spurting of the cerebrospinal fluid until the incision had been 
carried above the swollen area. On opening the dura, an area 
firmer and darker than normal was disclosed beneath the seventh 
lamina. After dividing many layers of araclmoid and a thin 
bridge of what appeared to be nerv'^e tissue, a cystic cavity was 
opened disclosing in it a tumor on the right posterior aspect of 
the cord, extending down beneath the first thoracic lamina. On 
removal by blunt dissection it measured 3.7 cm. long by 12 x 6 
mm, broad. The wound was closed and drained as in Case I. 

Postoperative History . — The sutures were removed on eighth 
day, primary union. Not long afterwards the skin opened up 
down to the fascia, A few days after the operation there was a 
free discharge of clear cerebrospinal fluid from the site of the 
drain until it was checked by the pressure of a pad. It ceased 
after eighteen days. For the first twenU'-four hours the patient 
was not on an air bed, and notwithstanding the shortness of this 
period a shallow bed-sore subsequently developed over the sacrum 
and on each heel in spite of careful nursing. After operation 
the power of the right leg was completely lost; that of the left 
leg partly so, and the arms were very weak. The paralysis 
graduall}" cleared up so that by the end of the third week the 
arms were freely movable, though the legs improved more slowly. 
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There was also pain and painful twitchings in the legs and 
arms, which lasted between two and three weeks, gradually 
diminishing. September lo there was sensitiveness to noises 
and light and distinct oculopupillary symptoms in tlie right eye. 
He was catheterized for the first week. There was no increase 
of the anesthesia. Much of the time for the first week he was 
irrational and delirious. A week after operation he was free 
from root pains. A peripheral peroneal palsy of the left leg 
was discovered, due to pressure on the operating table or during 
the early postoperative period when he was paralyzed. Tlie im- 
provement in the lower extremities was slow and steady, and 
the peroneal paralysis cleared up. He regained sphincteric con- 
trol. Five y^ears after operation ( 1909) there is no sign of re- 
currence, he has no pain and walks with a cane. The right leg 
is weak and spastic. The microscopic diagnosis of the tumor 
was “fibrosarcoma, vessels fairly numerous” (Path. Lab, Pres- 
byterian Hospital). 

Remarks on Symptomatology. — This case is of unusual 
interest because of the long duration (ten years) of the pos- 
terior root pains. For seven years neuralgic pains were 
confined to the inner side of the right arm and the upper 
segments of the right side of the chest, without any weakness 
or numbness of the extremity. As the pains appeared upon.the 
left side in a corresponding distribution, they diminished in 
intensity on the right side. This diminution was evidently due 
to destruction of the root fibres, as objective sensory distur 
ances were demonstrable along the inner side of the arm, 
symptoms of cord compression appeared after ten years 
neuralgic pains, and were predominant upon the right si e, as 
was evidenced by the greater weakness and spasticity 0 
right leg and loss of the deep sensibility of tlie lower extrenu^y, 
and the greater anaesthesia upon the opposite side of the 0 
That fibrillary twitchings in the muscles of the right 1^^ 
and forearm may be present in extramedullary tumor si ua 
on the posterolateral aspect of the cord, is 
might give rise to uncertainty in regard to the sea 0 
c^rowth. Twitchings of this character are commonly 
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ated with irritation and degeneration of the anterior horn cells 
of tlie spinal cord, and are therefore a common symptom in 
central tumors. It is possible that the long duration of pain 
in this case may reflexly have induced an irritable state of the 
anterior horn cells, with consequent fibrillations. The atrophy 
which was present shows, however, that the anterior roots 
must also have suffered from pressure. In this case also 
a girdle sensation was present in the lower thoracic zones, 
which disappeared after extirpation of the tmnor. This sen- 
sory symptom, referable to a much lower level than that of 
the lesion itself, is in all probability an eccentric or referred 
sensory symptom from irritation of intraspinal tracts. Al- 
though the first dorsal segment of the cord was the seat of 
compression, oculopupillary symptoms were not observed until 
after the operative procedure. 

Case III (Summary ). — Extramedullary tumor of the cervical 
region {thirds fourth, and fifth segments). Operation in two 
stages. Successful removal of tumor mass. Recurrence in ten 
months. Second operation with removal of growth, followed by 
recovery with fair restoration of function. No recurrence after 
four and a half years. Symptomatology consisted of pains in 
the neck and shoulders with rigidity, followed two years later 
by symptoms of compression of cord, paralyses of the arms and 
legs and mild sensory disturbances. Pathological diagnosis — 
fibrosarcoma. 

Mrs. C. C., aged thirty-one, was admitted to the Presbyterian 
Hospital Oct. 27, 1904. She was a patient of Dr. Max Mailhouse, 
of New Haven, Conn., whose diagnosis and localization of the 
tumor was confirmed by Dr. C. L. Dana who saw her in con- 
sultation. She has had one child, no miscarriages. No history 
of trauma. 

History . — In January, 1902, she was seized with pains in the 
back of the neck, radiating into the left shoulder. This pain 
'was severe but not constant and during the parox3^sms the head 
would be drawn down toward the left shoulder, assuming some- 
what the attitude in wrj' neck. These pains would come and 
go, sometmies lasting two or three months, then disappearing for 
a time, the longest intcn^al having been three months. Even 
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vical region. She had no pain anteriorly in the cervical region 

nessTth^fi^^ '904, there developed numb- 

Z Z IZ ««er side of 

aim. his was soon followed by a weakness in the left 

land and shoulder. In March, 1904, the left leg became weak 
and stiff and has been getting gradually worse. The right leg 
IS also weak, but much less so than the left. At night she is 
su ject to spasmodic contractions of the muscles of the arms and 
egs. Sometimes all four extremities contract simultaneously 
and are drawn up together in a flexion attitude. In September, 
1904, she experienced difficulty in micturition and for the past 
few days catheterization is necessary. In August the numbness 
appeared in the fingers of the right hand. This also was followed 
by weakness, especially in the movements of the shoulder. Since 
June, 1904, there is a girdle sensation in the epigastric region, 
which is constant. There is a transient girdle sensation around 
the breast, and rarely around the hips. The epigastric girdle 
is accentuated in the recumbent posture and on standing. It is 
also increased on turning the head toward the extreme right. 

Examination (October 29, 1904). — Cranial nerves are normal. 
The left pupil is somewhat wider than the right but the reactions 
are normal. There is no ptosis and no enophthalmos. There is 
well marked rigidity of the posterior muscles of the neck so that 
the head cannot be brought forward. Movements of the head 
to the right are also restricted owing to the rigidity, not how- 
ever toward the left. Backward movements are free. The left 
upper extremity, except for slight movements in the index finger, 
is practically powerless. In the right arm slight movement is 
possible in all segments, but the power is very much diminished. 
The excursions of the intercostal movement are also diminished. 
The diaphragmatic breathing is normal. Both lower extremities 
are paretic, especially the left, which is spastic with ankle clonus. 
The Babinski reflex is present on both sides. The epigastric 
reflexes are absent. 

Sensation . — ^The tactile sensation is slightly disturbed over 

both upper extremities and the trunk, below tlie fourth dorsa 

be made out. 


spine, although no definite areas of anaesthesia can be made 01 
There is, however, an anaesthetic patch posteriorly^ over the upp 
portion of the left scapula. Pain and temperature sense are v c 


ler 

ell 
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preserved over the arms, trunk and lower extremities. There 
is a band of h3^per3esthesia on a level with the clavicles and 
another on a level with the nipples. Except for the rigidity and 
some tenderness on pressure of the neck, no abnormality of the 
spinal column could be detected. 

The general condition was poor, the patient having eaten very 
little for the past few weeks. The diagnosis was made of an 
extradural tumor at the sixth and seventh cervical segments. 

Surgical History . — Operation October 29, 1904, under gas 
and ether anaesthesia. The spines and lamina of the fourth, fifth, 
and sixth cervical vertebra were removed, exposing an oval 
extradural, encapsulated tumor 3 x 1.5 cm., on the left postero- 
lateral aspect of the dura, opposite the fourth lamina and ex- 
tending up under the third. The capsule, very adherent to the 
theca, was opened, disclosing an enucleable tumor, but at this 
stage the pulse and then the respiration suddenly failed. Artificial 
respiration and the intravenous infusion of 1000 c.c. of normal 
salt solution were employed and the patient reacted well to stimu- 
lation. The wound was temporarily packed and brought to- 
gether by a few sutures. Stimulating and nutritive enemata 
for the next forty-two hours brought the patient into better 
condition than before the operation. 

October 31 the operation was completed. The wound was 
reopened, part of the third cervical lamina was removed, and the 
tumor was removed piecemeal by blunt and sharp dissection. The 
oozing of blood was troublesome and was controlled by hot 
packing. The tumor seemed to spring from the dura in which 
a small opening was made, where the capsule was most adherent 
to it. This was closed by catgut suture. Wound closed as in 
previous cases. The condition of the patient remained good 
throughout the operation. 

Postoperative History . — About the second day after the last 
operation she began to move the left hand. Power of motion 
improved rapidly and by the fourth day, motion, except in the 
left upper e.xtremity, was nearlj’^ normal. By the fourteenth day, 
when she left the hospital, motion was nonnal except in the 
left upper extremity in which all but the finer movements were 
perfonned slowly. Pain in the extremities and sudden sharp 
pain in the wound was severe at first, but on the fourth da\' after 
operation it began to diminish, and was practically gone by the 
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thirteenth day. Urination was involuntary for a few da3's after 
operation and catheterization was employed. There were no 
oculopupillary symptoms (the left pupil is still a little wider than 
the right). The wound healed primarily. She made a prac- 
tically complete recovery. The tumor was a fibrosarcoma. 

A short time after her discharge from the hospital, 'November 
13, 1904, she was practically well, except for stiffness in the left 
shoulder, and in January, 1905, the adhesions were broken up 
under anaesthesia and the arm restored almost to normal. Tliere 
was no pain except occasional darts up and down the neck. 
Some stiffness of the neck always persisted. 

In August, 1905, the first symptoms of recurrence appeared, 
consisting of pains in the neck and an aching pain in both hands. 
This was soon followed by weakness of both arms and legs, 
which gradually progressed. The girdle sensation in the ower 
thoracic zone reappeared. The symptoms have been symme nca 
from the first and gradually progressive. 

Examination (October 20, 1905)* Patient can s an 
walk without assistance. The arms are weak in a ’ 

the right more than the left. Movements of the neck are 
what restricted by rigidity. No ataxia of the ^ 

reflexes of the upper and lower extremities are all ex 
There is patella clonus on both sides, no ankle clonus, 
reflex on both sides. Abdominal reflexes faintly presen . b p^^^ 
ficial sensations of the trunk and extremities ^ 

as the deep sensibility of the lower extremities. p 
No vesical disturbances. There is a tender p ^j-al con- 

a half inches above the vertebra prominens. me ^ 
dition is far better than it Was a year ago, 

Surgical History.— Operation October 27 , ipoS. 
and ether anaesthesia. Incision to ° the level of 

seventh cervical lamina were removed to a«e 
the dura, which was covered by scar tissue a ' 
was readily separated from the dura to on the 

old laminectomy opening. The cord exposed 

left side and on careful dissection a 5 piece- 

on the left lateral aspect of the cord. capsule 

meal. It was well encapsulated, at test m P I, ^ 
on the side toward the dura was removed cleanij , 



SPINAL CORD TUMORS. 


309 

tear of the dura, which allowed the escape of considerable 
cerebrospinal fluid and was sutured. The tumor filled the left 
half of the canal extending out into two or more intervertebral 
foraminse, where it was uncertain whether the tumor was entirely 
removed. Two or three nerve roots were exposed in the dis- 
section but were apparently uninvolved and unharmed, though 
superficially scraped. The tumor extended no higher than before 
but somewhat lower. Wound closure as before, except that 
several silkworm gut retention sutures were employed, to be left 
in twelve to fourteen days to avoid the opening up of the 
wound as in Cases II and V. There was some postoperative 
shock but she responded to stimulation. 

Postoperative History . — There was considerable paralysis of 
all extremities after operation. She soon began to move the 
right leg and a little later all the extremities, but recovery was 
much slower than after the first operation. Considerable pain 
was complained of in the legs and some in the neck. She sat 
up November 10, and went home November 12, when both lower 
extremities were moved well, the right arm was moved freely but 
was weak, while there was only slight motion in the left arm, 
which, however, was steadily but slowly improving. The micro- 
scopic diagnosis was the same as before, fibrosarcoma. 

February 3, 1906: Recovery has been very slow, but has 
been more noticeable the past two weeks. She can walk with 
some assistance. The left side is still very weak and she has 
not yet regained the use of the left hand. 

May 23, 1906: The gait has improved so that she w'alks 
very well, and can even stand on the left foot alone. There is 
still ankle-clonus and exaggerated' knee jerks on both sides. 
The left arm remains spastic and paretic with fle.xion of the 
fingers, and she can do little with the left hand. No evidence of 
recurrence as yet. In view of the first recurrence, a bad prog- 
nosis was given, but in this we were wrong, for on November 3, 
1909, four years after the second operation. Dr. Mailhouse writes, 
" Mrs. C. is practically well. She does her own housework and 
marketing, and goes out daiN. She still presents evidence of the 
degeneration of the pyramidal tracts, produced by the long dura- 
tion of the disease prior to operation, in a spastic condition of 
the left arm and leg and carries her head stiffly.” 
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Remarks on Symptomatology.— bo this rase root pains pre- 

e t le onset of symptoms indicating medullary compression, 
y a period of two years. The pains were in the nuchal region 
and were bilateral, and when severe, extended into the left 
shoulder. Vei7 interesting and very suggestive of extradural 
growth was the accompanying rigidity of the posterior muscles 
of the neck and the wry-neck attitude during the paroxysms 
of pain. It will be observed that the baclcward movements of 
the head were unrestricted, and the lateral movements only in 
a slight degree, toward the right side. That this S3'mptom 
may be entirely absent in extradural tumor of the cervical re- 
gion, is shown conclusively by a case which I saw in consulta- 
tion with Dr. David Bovaird in the Presbyterian Hospital, in 
which an epidural perithelioma was successfully removed by 
Dr. Joseph Blake. 

There was slight tenderness on pressure over the cervical 
region, but much less than is usual in primary affections of the 
vertebral column. In this patient a girdle sensation in the 
epigastric region was observed, as well as transient sensations 
of constriction about the hips and across the breasts, probably 
due to irritation of intraspinal tracts. 

Case IV (Summary). — Extramedullary tumor of the lower 
cervical and upper dorsal segments. Operation, removal of 
tumor; death after three days. Onset nine years ago. Without 
root pains. Gradually increasing paraplegia with sensory disfur - 
ances and loss of the sphincter control of the bladder and rectum. 
Pathological diagnosis — round-celled sarcoma. 

Mrs. R. A., aged forty-six, was admitted to the Presbyterian 
Plospital June 12, 1905. She was a patient of Dr. I. Abrahamson 
and was referred by Dr. C. L. Dana, who has seen her m con^ 
siiltation and confirmed the diagnosis. There was a histor) 0^ 
a fall, striking on the vertebra prominens. One brother le 0 
a brain tumor, thought to be due to a trauma. _ 

History. — Nine years ago first noticed numbness an ve 
ness in the ulnar distribution of the right hand and _ 
followed by weakness of the hand. These symptoms aie p 
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gressed steadil}’’ but very slowly. Soon after noticed weakness 
of the vesical sphincter. Three years ago the right leg first 
became weak. Two 3’^ears ago there were, for a time, sharp cut- 
ting pains in the right knee varying in intensity, not always pres- 
ent and not increased b}'^ use. Soon after this both legs became 
weak and the knees became stiff, making walking difficult, and 
finally impossible about nine months ago. For about six months 
she has had no control of urine, and for the past month no con- 
trol of flatus. For the past three months, there has been a steady 
increasing pain in the right submammary region, and recently 
a girdle sensation, at first on the right and for the past week on 
both sides. Previous to this she had experienced no root pains. 

Examination (June 12, 1905). — The muscles on the ulnar side 
of right hand and forearm are much weaker than the correspond- 
ing muscles on the left. Wasting of the interossei of right hand, 
less of left, with fibrillary twitchings. Ataxia of the right arm. 
Wrist and triceps jerks diminished on right, exaggerated on left. 
Motor power of the lower extremities much diminished, especially 
on right. Right leg more atrophied than the left. Right thigh 
and leg flexed, knee contractured, so that patient cannot walk. 
Knee and ankle clonus exaggerated on the left, but are less on 
the right (contractures). Babinski on both sides. 

Sensation . — Sensibility is diminished along the inner side of 
the right arm and hand. On the right side from the jaw to the 
third rib diminished sensibilitj’’ to touch, below this loss of tactile 
sensation. On the left side from the jaw to the clavicle there is 
hypermsthesia, below this to fourth rib normal, from fourth to 
fifth ribs diminished sensibility and below this anaesthesia. Right 
side is anaesthetic to just above the knee, and on the left side 
to just above ankle. Posteriorly on the right above fourth dorsal 
spine, diminished sensation, below this anaesthesia; on the left 
down to the third dorsal spine hyperaesthesia, third to ninth nor- 
mal, below this anaesthesia. The first dorsal spine is very tender 
on percussion; the seventh cendcal spine is also tender but to a 
lesser degree. 

No control of urine or flatus. Lately there has been pain in 
the right submammarj' region and a girdle sensation. The 
tumor was localized at the eighth cervical and first and second 
dorsal segments. 

Surgical History . — Operation June 14. 1905. under gas and 
ether anaesthesia. Technic as in previous cases. 
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Operation . — The fifth, sixth, and seventh cervical and first 
dorsal spines and laminae were removed and later most of the 
fourth cervical and second dorsal. Exposed dura tense and with- 
out pulsation. On opening it a small amount of clear fluid 
escaped as if under considerable pressure. This fluid came 
from a cyst overlying the tumor. The latter was elongated and 
lobulated and lay on the posterior surface of the cord, flattening 
it, between the upper margin of the fourth cervical and the lower 
margin of the second dorsal laminae. The tumor was carefully 
dissected off the cord by blunt and sharp dissection. Wound 
closure as in previous cases. During the operation the pulse 
rose to 120 and there was some cyanosis as the respiratioii be- 
came feeble and irregular, and finally ceased, but it was quickly 
resumed. An infusion of 1250 c.c. of a 0.09 per cent, salt solu 
tion with adrenalin was given on the table. The operation 
was a long one, lasting over two hours, owing to the lengt 0 
the tumor and the difficulty of its removal. , 

Postoperative History.— -On recovery from anesthesia s e 
kept calling for air, but there was no cyanosis or dyspni^. J 
days later, breathing was more labored and on the 0 o\u 
day, before death, there was cyanosis. Pain was 
of all over the body, and the patient was restless and at i 
irrational. The wound was dressed on the third day an ^ 
siderable amount of cerebrospinal fluid escaped on 
the drain. In spite of stimulation the pulse and . 

failed and the patient died seventy hours after operation. ^ 
the last twenty-four hours the temperature rose, 
twelve hours before death, but there was no apparent i 
Microscopic diagnosis of tumor: round-celled sarcoma. 


Remarks on Symptomatology . — This case 
hat the posterior root pains tvere absent, although t 
ly on the posterior aspect of the cord and the 

ixth cervical to the third dorsal segment. ° L over 

ater months of the disease, the history of which ex 
. period of nine years, that lancinating wer 
•ight mammary region, evidently corresponding 
ion produced at the lower pole of the ^f the 

licture was ushered in by numbness and weaknes 
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upper extremity, and the early appearance of vesical symp- 
toms. In this case also, as in Case II, fibrillary twitchings 
were noted in the atrophied muscles of the right hand. The 
sharp cutting pains in the right knee were probably eccentric 
in origin from irritation of intraspinal tracts. An abdominal 
girdle sensation was also present. 

Case V (Summary ). — Extramedullary tumor at the tenth 
dorsal segment. Successful removal with practically complete 
restoration of function. N^o recurrence after four and one-half 
years. Symptomatology consisted of localized root pain of seven 
years' duration, zuhich was then followed by gradual compression 
of the cord, with spastic paraplegia and marked sensory disturb- 
ances. Pathological diagnosis: Hbrosarcoma. 

History. — Mr. J. S., aged fifty-nine, married, was admitted 
to the Presbyterian Hospital August 14, 1905. No venereal 
disease. Trauma to l<nee and back below the left scapula three 
months before onset of symptoms. The present trouble began 
about seven or eight years ago with localized pain in the left 
side of the back and abdomen, corresponding to the level of the 
umbilicus. In the earlier years it occurred only at night and in 
the recumbent posture. It was more or less aching in character 
with occasional sharp darts. The pain was always unilateral 
and always limited to the same distribution. It has grown 
gradually worse during the past few years so that any sudden 
movement, and even a cough, is sufficient to bring it on. One 
year ago there appeared a numbness simultaneously in both 
great toes. This numbness gradually ascended the legs and 
thighs, eventually reaching the level of the umbilicus. He has 
also experienced sensations of burning and of cold in the lower 
extremities. Later there appeared ataxia and weakness of the 
lower extremities. He has a sensation of constriction in the 
region of the groins. No pain in the spine. 

Examination (August 17, 1905). — Sexual power is dimin- 
ished and there are slight vesical disturbances. Patient is unable 
to walk alone. There is a marked Romberg symptom. In the 
recumbent posture both legs present considerable ata.xia. The 
gross motor power of the lower extremities is diminished, espe- 
cially on the left side wliich is spastic, with ankle clonus and Ba- 
binski reflex. In the right lower extremity the Imee jerk is exag- 
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gerated, there is pseudoclonus, no Babinski. Cremasteric reflexes 
are present and the abdominal reflexes at the level of the umbilicus 
are much exaggerated, especially on the left side. The umbilicus 
occupied a central position. The spine was not tender and the 
movements were free. 

Sensations . — Below the level of the umbilicus all sensations 
are disturbed. The anaesthesia is almost complete in the distal 
portion of the extremities below tlie knees, very much diminished 
between the knees and the groin, and very definitely obttmded 
between the groin and the umbilicus. On the left side, cor- 
responding to the third lumbar spine posteriorly and the umbilicus 
anteriorly, there is a well marked band of hyperaesthesia. 

Surgical History . — Operation August 28, i 905 j under gas 
and ether anaesthesia. Technic the same as in previous cases. 
The spines and laminae of the eighth, ninth and tenth thoracic 
vertebrae were removed. The tumor, 2x1.5 cm., was expose 
beneath the ninth lamina, surrounded by clear encysted ui . 
It was situated posteriorly ‘but somewhat more to the e t, an 
shelled out easily after ligating and dividing a smal vascu ar 
pedicle at either end. The wound was closed as in 
cases, save for a drain of three strands of cat^t tiroUj, 
dura, on account of slight oozing from the veins 0 tie co 

Postoperative History (September 2).— Has - 

some pain in and above wound and at times he has een 
Urination and defecation involuntary to-day for the rs 


Drain removed; some watery discharge.^ _ Profuse 

September 4: Sutures removed, primary union. 
watery discliarge noticed on September 5 and on e ^ 
day the entire wound was found opened down to e 
On September 7 his neck Avas retracted and ^ 

restless and irrational and temperature and pu se la .p.. 

(T. 103.5” on the sixth), after reaching " ed 

profuse, becoming more and more purulent, from 

granulating surfaces. , rnuscular 

On September 9 there Avas marked tremo ^ tlietic, 
tAvitching over the entire body, and the patient 

restless and irrational. riiminished and 

September 14, the discharge has graduall} dim 

the temperature fallen. one ounce of vcr)' 

September 15, l«nibar puncture AvithdreAv one 
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faintly turbid fluid which on culture gave non-pathogenic bacilli 
and cocci, perhaps due to contamination. 

September 17, temperature normal. Since lumbar puncture 
patient has been quiet, more rational and without tremor. 

September 19, again irrational. Lumbar puncture, withdraw- 
ing four ounces, with similar result. Culture showed saprophytes. 

October 2, temperature remittent and when low patient is 
quiet and nearly rational; when high he is apathetic and has a 
marked tremor, most marked in the hands. The neck is still 
somewhat stiff. He has regained control of the rectum and 
bladder. The wound is nearly healed. 

October 22, lumbar puncture, two ounces, fluid normal. 
Temperature normal and hereafter continued so. Knee jerks 
normal, no Babinski. 

November 9, sat up in chair. 

November 13, patient is clear mentally, more cheerful and 
stronger. 

November 16, sensation in lower extremities normal except 
for muscular sense. Walked about fifty feet. Gait is ataxic. 
Left leg somewhat weaker than right. Reflexes slightly exag- 
gerated; ankle clonus still present. 

November 20, walks with one cane. Discharged improved. 
The tumor was a fibrosarcoma. 

March 10, 1909; Three and one-half years after operation 
patient can now stand and walk avcH. No Romberg, no pains, 
and no parcCsthesias. The vesical functions are normal. The 
left knee jerk is somewhat greater than the right. There is no 
clonus. The plantar reflexes are normal on both sides. The 
power of the left leg is somewhat diminished although its general 
strength is very fair. All qualities of sensations of the lower 
extremities are well preserved. 

Remarks on Symptomatology . — The long history of uni- 
lateral root pains, of seven years’ duration, limited to the tenth 
dorsal segment, followed by symptoms of spinal cord compres- 
sion predominating on the left side, left little doubt as to the 
diagnosis of tumor and the extramedullary seat of the growth. 
The abdominal reflexes were greatly exaggerated at the umbili- 
cal level, especially on the side of the tumor. 
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Case VI {Summary) .-Extramedullary tumor of the sacrol 
region. Operation with suecessful removal of tumor. Relief 
of pain but little or no restitution of function. Probable recur- 
rence about a year later. Symptomatology. Pain in the small 
left hip and left perianal region for three years, 
followed by weakness and sensory disturbances in the left lower 
extremity with loss of the sphincter control of the rectum and 
bladder. Pathological diagnosis: fibrosarcoma (glioma f). 

History. Mr. F, N., aged fifty-eight, a manufacturer, was 
admitted to the Presbyterian Hospital 'November 13, 1906. He 
is a patient of Di*. S. A. Lewis, of Springfield, Mass., and was 
seen by Dr. C. L. Dana in consultation. No history of trauma 
and no positive venereal history. Present illness began in the 
summer of 1900 with pains in the small of the back, particularly 
on stooping and on movements of the spine. For three years 
pains remained about the same, after which they grew worse 
so that jarring or any sudden movement was quite painful. Pains 
are directly in the median line of the back and do not radiate 
into the sides. A few months later, pains developed in the left 
hip and gradually extended down the posterolateral aspect of 
the left thigh. These pains were very sharp and intense but 
varied considerably in their intensity. Pains were soon followed 
by numbness of the left thigh and external genitals, and to a 
less extent on the opposite side. The pain in the small of the 
back was the sole symptom for three years, and very soon after 
the pains appeared around the left hip and thigh there followed 
weakness in the lower extremities and some vesical disturbances. 
The pain is particularly distressing in the left scrotal and perineal 
regions and in the left gluteal fold. When a severe paroxysm 
of pain appears he finds the greatest relief in the upright posture. 
During these paroxysms the numbness appears over the right 
thigh. First he had difficulty of micturition and this was fo-- 
lowed by incontinence. For the past year he has been unab e 
to control either his urine or his faeces. 

Examination (November 13, 1906). — Patient stands on tie 
right leg, the left leg resting gently on the floor, slightly flexe 
at the knee. There is slight scoliosis. Bending movements 0 
the spine are very fair, with perhaps a little stiffness in t le 
lumbar region. There is no visible atrophy of the muscles 0 
legs or of the gluteal region. All movements of both owe 
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extremities are weak, but especially the left. This weakness is 
especially evident in the movements of the hip. Both knee 
jerks and both Achilles jerks are absent. The plantar reflexes 
are present but are diminished on the left. There is no Babinski. 
The spine is tender from the first to the fifth lumbar, more so 
over the third, fourth and fifth lumbar spines. There is no one 
spot of excessive tenderness. Rectal examination is negative. 
There is no Romberg symptom. He walks fairly well, but the 
left leg is not moved as freely as the right. The urine dribbles 
away constantly and is very turbid. 

Sensations . — There is a well marked anaesthetic area over both 
buttocks, extending down the posterior surface of the thighs to 
about the knees, more marked on the left side. The sensations 
are also lost over the left hip and are diminished over the outer 
side of the left thigh, leg and foot. The scrotum, penis and peri- 
anal region are anaesthetic on the left side. 

Surgical History . — Operation November 15, 1906, under gas 
and ether anaesthesia. Technic the same as in other cases. The 
spines and laminae of the twelfth dorsal and first and second 
lumbar vertebrae were removed. Pulsation of dura not visible, 
but palpable. On opening dura, an elongated tumor, not attached 
to dura, was exposed extending from opposite the spine of the 
twelfth to nearly opposite that of second lumbar vertebra. Part 
of the eleventh dorsal and third lumbar laminae had to be re- 
moved to insure complete removal of the tumor. The latter 
was situated posteriorly and was apparently composed of an 
upper smaller pinkish and a lower elongated yellowish-white 
cystic portion. Through the latter part passed two posterior 
nerve roots, which had to be divided in the removal of the 
tumor. A couple of small vessels from above required catgut 
ligature. Wound closed without drainage of dura and with 
reinforcing silkworm gut sutures. 

Postoperative History . — He complained of much pain in the 
left ankle for the first two or three days. There was also con- 
siderable abdominal distress which disappeared only gradually. 
The urine and fasces were passed involuntarily. 

Examination (December 5). — All pains have disappeared ex- 
cept around the anus and perineum, which is similar to that he 
felt before operation. The left leg is moved in all its segment.';, 
but is still considerably weaker than the right. Cremasteric 
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reflexes not elicitable. Plantar reflex still diminished on the 
left. 1 he sensations of the entire left leg are practically abolished, 
including the deep sensibilit,v. Sensation on the right side is 
normal with the exception of an area corresponding to the right 
side of the scrotum, penis and perianal region. The right knee 
jerk is active, the left is still absent. Both Achilles jerks absent. 

Allowed to sit up after fourteenth day. December 12, has 
attempted to get about with walking machine and crutches. He 
is gaining slowly in control of left leg. There is an area of 
partial anaesthesia in the sole of the left foot extending up the 
inner side of the leg, also a saddle-shaped anssthetic area in- 
volving the perineum and buttocks. Wound healed by primary 
union. Went home December 14, 1906. Pathological examina- 
tion of tumor, fibrosarcoma (glioma cells probably), but 
neuroglia stain failed, perhaps due to delay in sending tumor 
to laboratory. A letter from Dr. S. A. Lewis of Springfield, 
dated November 9, 1909, says : “ The only benefit derived from 
the operation was the relief from pain, which had been excruciat- 
ing. There was no improvement in the paralysis or in the 
control of the sphincters. In the winter of 1907-08 (somewhat 
over one year after operation) the pains began to recur, yiti 
soreness, and it seemed to me the tumor might be recurring. 
In March, 1908, he was taken one day with severe vomiting, 
the next day he developed hemiplegia and coma, dying on t e 
second day after. The urine was free from signs of nep in is 
at this time.” There was no autopsy. 


Remarks on Symptomatology . — The earliest symptom in 
this case was localized pain in the lower linnbar region, 
to the median line of the back. It is very probable that 
pain was a symptom of meningeal irritation, as during 
time there were no referred pains in the region of the perineu , 
hips, or low^er extremities. After the lumbar pain ha 
sisted for about three years, lancinations appeared in t e 
tribution of the lumbosacral nen’^es on the left side, an 
soon followed by paresthesias, weakness of the 
and incontinence of the sphincters. The absence o 
jerks showed that the pressure effects on the cor 
as high as the third luinbar segment. 






, Case VII. A solitarj- cxtraclura! 
neurofibroma at the fifth cervical seg- 
ment in a case of Reckhnphausen's dis- 
ease. The dura mater has been cutaway 
and the tumor left in silti. 
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Case VII. — Patient was admitted to Bellevue Hospital on 
February i, 1905, in the service of Dr. George Woolsey/= and was 
seen in consultation by Dr. Ramsay Hunt. 

Summary. — Extradural tumor {neurofibroma) at the fifth 
cervical segment, complicating generalised dermal neurofibroma- 
tosis {Recklinghausen's disease); onset zvith lancinating pains 
in the shoulder, follozoed in six months by symptoms of com- 
pression of the spinal cord. Because of extreme zveakness and 
emaciation, operation was impossible. 

Family History. — Ten children, six of whom are dead; four 
died in early life, one brother the result of an accident, and one 
sister of heart disease. The other three children are living and 
well ; all are married and have healthy children. 

The patient was the sixth child and had always enjoyed ex- 
cellent general health until the onset of the present trouble. He 
was always somewhat backward mentally, and solitary and 
peculiar in his disposition. He is of Irish extraction and his 
parents were not related. 

There is no family history of tuberculosis, neuropathic tenden- 
cies, or of congenital marks or moles. 

The patient is of unusually short stature, and as I have already 
stated, is backward mentally. He is shy and very easily fright- 
ened ; has never had friends, and never learned to read or write. 
He is not alcoholic, but has smoked cigarettes to excess. For 
the past sixteen years he has worked in a wood-yard, earning 
$5.00 a week. He is good natured, and is not subject to 
outbursts of temper. 

The multiple fibromata of the skin, which now cover the sur- 
face of his bod}’’, first manifested themselves about the fourth 
3’ear, and have been steadily increasing in size and number ever 
since. He has never had any pain in them, and his mother is 
quite certain that they were not present at birth (see Fig. i). 

History of the Present Illness. — Present illness began one 
year ago, with pains in the left shoulder and left leg. The pain 
in the shoulder was sharp and landnating in character, and was 
soon followed by sensations of pins and needles in the left upper 
e.xtremit}'. Si.x months later, there was weakness of the left 
arm and soon after the left leg became similarl}' affected. These 
s3-mptoms of weakmess on the left side increased graduall}*, and 
were followed in the course of two months by weakness of the 
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right leg, when vesical symptoms also made their appearance. 
There has been a steady progression of the paralysis, with loss 
of sensation, complete incontinence of the sphincters, and the de- 
velopment of extensive bed-sores. 

Examination (February i, 1905). — Patient is of small stature, 
and very fragile skeletal development, except the head which is 
large and square. There is an extraordinary development of 
neurofibromatosis nodules of the skin, covering the face, trunk, 
back, and arms. They vary in size from a pin to a cherry. The 
pupils and cranial nerves are normal. Movements of the neck 
are free. No deformity or tenderness of the spine. The motor 
power of the left arm is almost abolished ; external and internal 
rotation of the shoulder are, however, still present, but are very 
weak. Abduction and adduction are barely indicated by mus- 
cular contractions. There is also slight flexion of *1,,! 

which includes the supinator longus, but the pamlysis ot 
extensors of the elbow and of the muscles of the wnst and 


is complete. ^ ^ flavinn 

In the right arm, movements of the shoulder, as we ' ^ 

of the elbow, are preserved but weak; but there a P 
paralysis of the extensors of the elbow and of the muscl 

"'"mltulature of both hands and foreanns ^ 
no fibrillary twitchings are observed. Breathing is p 

.e, is pataiyaed. with the exception of shgh. 
of the left knee. The right leg is also ^ the foot, 

movements of the leg and weak flexion an ex , ^ jerks arc 
Both legs are fixed in a flexed position and 
not elicitable (possibly because of the extre® 
ture) . The left Achilles-jerk is present, the .. 

On the right side, ankle clonus is present, 
present on both sides. Abdominal ^ Jt over both hips 

Shockingly large deep bed-sores are p localities, 

and the sacrum, exposing the bony structure 

and discharging freely. accessible to 

Careful examination of the altl.o*’' 

palpation fail to reveal any nodulations o 

the nerve-trunks *emselves aeem hard ,l„ 

Sensations were somewhat difficu 
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mental state of the patient and his deplorable condition. There 
was, however, complete absence of pain, temperature, and tactile 
sensation as hig:!! as the third rib, anteriorly. There were also 
paresthesias in the upper extremities, and the tactile sense was 
blunted, but the exact area on the arms could not be demarcated. 

N ote . — While the diagnosis, neurofibroma in the cervical re- 
gion compressing the spinal cord, seemed reasonable, the con- 
dition of the patient precluded any attempt at operation. 

In spite of careful nursing and care, the patient died on 
March 4, 1905. Permission was obtained to remove only the 
spinal cord and a few of the skin tumors, so that the condition 
of the brain and cranial nerves and the peripheral nerve-trunks 
could not be ascertained. A few of the posterior ganglia were 
removed with the spinal cord, but these were not enlarged. 

At the level of the fifth cervical segment, a small rounded 
tumor the size of a hazel-nut was found outside the dura, at 
the junction of the anterior and posterior roots. It was pearly 
white in color and was encapsulated. On removing the dura, 
it was found that the tumor fitted into a depression on the 
anterolateral surface of the cord. Passing into the tumor was 
the anterior root of the fifth cervical nerve, the posterior roots 
passing over the surface of the tumor and being lost in its capsule. 
All the other nerve-roots were normal to the naked eye and pre- 
sented no swellings or varicosities (see Fig. 2). 

Histological Examination . — ^The spinal cord examined at 
various levels showed the typical secondary degenerations, above 
and below the level of the lesion, — more marked upon the left 
side. There were no evidences of neurofibromatosis in the nerve- 
roots or in the strands of the cauda equina. 

Remarks . — This case is recorded because of the compara- 
tive rarity of the pathological lesions, and as an illustration of 
the diagnostic importance of cutaneous fibromata when asso- 
ciated with symptoms referable to the spinal cord. The tumor 
was correctly localized, and could have been removed with 
case by an operative procedure had tlie general condition of 
the patient justified it. The small stature and low grade of 
mental development which were present have occasionally been 
noted in Recklinghausen’s disease. 
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Histological examination of the spinal cord, including its 
roots, the cauda equina, and several spinal ganglia, fail to 
reveal any evidences of neurofibromatosis, with the exception 
of the tumor which had compressed the fifth cervical segment. 
So far, therefore, as the spinal axis is concerned, it was a 
solitary manifestation of the neurofibromatosis. Unfor- 
tunately, the brain and peripheral nerves were not available 
for examination. A solitary neurofibroma of the spinal axis 
as a complication of a generalized dermal neurofibromatosis 
may occur, but usually the tumors are multiple and are asso- 
ciated with varicose thickenings and nodosities of the nerve- 
roots. A case of this description I have already reported in 
detail,^® — one in which an intra vertebral neurofibroma in the 
cervical region had produced a complete destruction of the 
cord. In addition to this single large growth, all of the an- 
terior and posterior roots in the cervical region were the seats 
of nodular tumor formation, and many of the spinal ganglia 
were similarly involved. There was also extensive neuro- 
fibromatosis of the peripheral nerve-trunks, and a large plexi- 
form neuroma was situated in the subcutaneous tissues of the 
lower abdominal region. 


Case VIII (Summary). — Intramedullary tumor of the upM 
cervical region, fourteen years' duration. Onset with pain, insj 
ing three years, followed by progressive spastic paralysis of t ic 
left arm and leg, and a contralateral ancesthesia (Brown-Seqnar 
paralysis); slow progression of symptoms, with gradually ut 
creasing weakness of the left side, and ata.via and ancesthesia o 
the right. ^ . , 

Exploratory Operation. — Third, fourth, and fifth 
lamince removed. Cord normal but somewhat swollen 
tion of two drachms of cystic duid from the interior of the cor 
its posterior aspect. 

[Referred to Dr. Ramsay Hunt by Dr. H. S. Paterson, 

York.] Woman, aged thirty-six, nurse-maid by occupation, 
history of injury. 

History (October 17, 1907).— Her present illness 
twelve years and began with shooting pains in tii 
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aspect of the left shoulder. In the course of a few months, similar 
pains appeared in the corresponding region of the right side, but 
they were never quite so severe as on the left side. These pains 
lasted in all about three years, with occasional intermissions and 
varying considerably in their intensit)^ They gradually subsided 
and finally disappeared; during this time she was treated for 
rheumatism. 

Soon after the pain in the shoulders appeared, she had pains 
in the knees on both sides, lasting for several months, which 
were of the same sharp and shooting character. 

Nine years ago, i.e., about three years after the onset of the 
shoulder pains, the left arm became weak, and a little later the 
left leg was similarly affected. The paresis of the left arm and 
leg has gradually increased, more especially during the past year, 
and is accompanied by increasing stiffness of the muscles. 

For some 3'ears she has noticed that there is absence of per- 
spiration on the left side of the body. 

One year ago, numbness and prickling sensations were first 
noted in the right foot ; these have gradually ascended the leg to 
the hip. In bathing, she has noticed that the right leg was less 
sensitive to heat than the left. A few weeks ago, the fingers of 
the right hand became numb. There have been no vesical symp- 
toms at any time. 

She has always been constipated, but more of late; there is 
no girdle sensation. She has no pain in the spine, and the left 
side of the body is quite free from paraesthesias. 

Examination (October 17, 1907). — Station normal, but the 
gait is typically hemiplegic. There is a well-marked spastic 
paralysis of the left arm and leg, with exaggeration of the tendon 
reflexes and ankle clonus. 

The tendon reflexes are also exaggerated on the right side, 
on which ankle clonus is also present. Babinski is present on both 
sides. The abdominal reflexes are absent. There is a slight 
atrophy of the muscles of the left shoulder, and distinct fibrillary 
twitchings are present in the left trapezius muscle, as well as in 
the second and third intercostal spaces on the left side. 

The spine is mobile and absolute^ free from any tenderness 
or rigidity. There is a distinct kj’phoscoliosis in the cer\'ical and 
tipper dorsal regions, the convexitv directed toward the left. 
The percussion note over the ccndcal region shows no dulncss. 
The neck muscles on the left side arc somewhat .spastic. 
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Sensahons.~The superficial sensations on the left side of the 
body are entirely normal, with the exception of the neck, where 
a zone of dissociated anaesthesia is intercalated between the lower 
margin of the jaw and the clavicle, anteriorly, and the lower 
occipital region and the spine of the scapula, posteriorly. 

On the entire right side of the body there is a marked disturb- 
ance of sensation below the ramus of the jaw, anteriorly, and the 
occiput, posteriorly, involving the pain and temperature sensibil- 
ity ; tactile sensibility is also disturbed on the right side, but in a 
lesser degree, and chiefly over the distal portions of the extreiiii- 
ties, i.e., below the wrist and knee. 

The deep sensibility of the hands is normal ; there is no ataxia 
of the arms and the articular sense of the toes is undisturbed on 
both sides. Sensation of the face is normal. 

Pupils are equal and react normally; no oculopupiilary 
symptoms, . 

The probable diagnosis of a central gliosis of the spinal cord 
was made; as the patient was able to pursue her occupation as 
nurse-maid, and suffered no pain, an exploratory laminectomy 
was not urged. She was therefore placed alternately upon iodide.': 
and arsenic, 

December 20, 1907 : Patient has had no pain since last exam- 
ination. No vesical symptoms. 

For the past two weeks, she has felt a unilateral gir c 
sensation on the right side at the umbilical level, which increases 
in the recumbent posture, . , 

The objective examination is unchanged, except that tic e 
hand and arm are somewhat weaker, and the numbness 0 


right hand is more constant and anno3'-ing. ^ _ . 

May 29, 1908 : Patient is still free from pain ; gird e 
has disappeared. There is constant and increasing panes - ^ 
of tlie right hand. She has continued her occupation as n 
maid and is still able to sew and -work with the right lan 
objective examination practically unchanged. 

March 17, 1909 •• For some weeks, the level 

enced the unilateral girdle sensation on the right^ 
of the umbilicus, which was previously and the 

vesical symptoms. The cranial nen^es are ^ the 

objective examination remains unchanged. It ua 
erector pili- reflex is absent on tlie left side. 
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October 24, 1909: For the past two months the right hand 
has been stiff and awkward. The functions of the right leg, 
except for increasing paraesthesias and sensory loss, are unim- 
paired. She has experienced occasional sharp twinges of pain in 
the upper right intercostal region, but neither constant nor severe. 

February 6, 1910; The right ann and leg are both worse. 
It is impossible to use the right hand now for sewing and finer 
work, and she was forced to abandon her occupation two months 
ago. 

There is astereognosis of the right hand and the deep sensi- 
bility of the toes on the left side is abolished, but is present on the 
right. Numbness of the left leg is now present, which has 
ascended to the knee. 

Examination . — Station shows slight Romberg. Spinal hemi- 
plegia of the left side has increased. The cranial nerves are all 
normal ; the optic discs are negative. Percussion of the cervical 
spine reveals no tenderness and no change in the percussion note. 
Fibrillary twitchings are present in the trapezius and supra- and 
infraspinatus muscles on both sides. No oculopupillary symp- 
toms are present. The erector pili reflex is absent on the left 
side of the trunk, and occasional jumping and starting spasms 
occur in the extremities at night. No vesical symptoms. 

Sensation . — The superficial sensations are very much as noted 
in previous examinations. There is anaesthesia from the level 
of the jaw, anteriorly, and from the lower occipital region, pos- 
teriorly, throughout the entire right side, which is complete over 
the distal portions of the extremities and the riglit side of the 
trunk and neck ; it is less marked along the inner side of the 
arms and thighs. 

The sensations of the left side of the body are n.ormal, except 
for a strip of anaesthesia between the jaw and clavicle, anteriorly, 
and occiput and spine of the scapula, posteriorly, where the loss 
of pain and temperature sense is complete, and the tactile sensa- 
tion is diminished but not lost. 

There is marked astereognosis of the right hand. Tlie deep 
sensibility of the toes on the left side is lost, but is preserved on 
the right. 

There is a slight hyperajslhctic zone along the lower jaw on 
both sides and across the upper thoracic region (second and third 
ribs). 
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An exploratory operation was performed at my request, on 
March 28, 1910, by Dr. Woolsey. The third, fourth, and fifth 
laminae were removed ; the dura mater was swollen and there was 
no pulsation. After incision of the dura, there was a copious 
discharge of cerebrospinal fluid — about four ounces. In the 
middle of the bone wound and a little to the right of the median 
line, a dark and somewhat discolored spot appeared on the pos- 
terior aspect of the cord ; its surface was smooth and covered by 
pia mater. The cord was swollen, but no other abnormalities 
could be detected. A puncture was made over the discolored area 
near the median line, and about two drachms of clear fluid 
escaped, and as it flowed out, the posterior aspect of the cord 
collapsed. The walls of the cavity, from which the fluid escaped, 
seen through the small puncture which was made, appeared of a 
brownish hue. The anterior and lateral regions of the cord and 
the nerve-roots were normal to the naked eye. 

Examination (April 8, 1910). — Has made a good recovery 
from the operation. Had considerable pain in the shoulder or 
the first few days, and there was some weakness of the ngit a^j 
with increased weakness of the left arm and leg, which has rapi y 
improved. She has good control of the sphincters; there are 
oculopupillary symptoms. Sensory symptoms unchange 

Remarks.— The diagnosis of a tumor growth 
from the occurrence of root pains m a circumscribed distn 
tion, followed by symptoms of unilateral compression 
cord, gradually progressing. It was, however, y 
easy to determine whether the growth was extra 
medullary in origin. In favor of a tumor wit ou^ 
and compressing it w^ere the initial pains coverin^^ gradual 
of three years, a Brown-Sequard paralysis 0 
development, and the extremely long and 
of the disease (about fourteen years). ^ ^ 

(slowly growing glioma and gliosis) may, low ' 
a very similar picture, and this was " ^bances, and 

diagnosis. There were, however, no trop i 
the anssthesia was not of the ^ ’ j ,),e clavid'- 

on the left side of the neck between *= „ccar 

The fibrillary twitchings which were presen ) 


in 
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extramedullary tumors, so that great weight could not be 
attached to their presence, and, in a hemiplegia of such long 
standing as had existed in the case, a Icyphoscoliosis, so com- 
mon in syringomyelia and spinal gliosis, would not have much 
diagnostic significance. As the condition of the patient grew 
worse and the right hand became seriously involved, she de- 
cided to submit to an exploratory operation. It is, as yet, too 
soon to say how great a benefit will be derived from the evacua- 
tion of the cystic fluid within the cord. The recovery from 
the operative procedure was rapid, and the initial operative 
paresis soon wore off. It is interesting to note that the girdle 
sensation disappeared after the operation. 

Case IX (Summary). — Central intramedullary tumor of the 
cervical region, exploratory laminectomy performed ; growth in- 
operable, and the wound closed. Recovery from the operation; 
patient died some months later with complete motor and sensory 
paralysis. Onset of symptoms zoith weakness and numbness of 
the left hand, three months later appearing in the right. Gradual 
progression of symptoms; weakness and atrophies of the upper 
e.rtremities, anaesthesia, and spastic paraplegia. Occasional pains 
and symptoms of posterior root irritation in the distribution of 
the cervical nerves. 

History. — The patient, a married woman aged thirty-seven, 
was referred to Dr, Ramsay Hunt by Dr. William M, Polk, She 
had borne seven children, all healthy. She had had two miscar- 
riages, and the husband gave a positive history of syphilis 
acquired five years before marriage. There was no histor}’’ of in- 
jury. Onset of symptoms, in November, 1908, with numbness 
on the ulnar side of the left hand, which was soon followed by 
weakness of the fingers. Three months later, a numb feeling 
developed in the middle finger of the right hand, which gradually 
extended over the entire palmar surface of the hand. She had 
occasional shifting pains in the arms and legs, but tiiese were 
not constant and not severe. She also had occasional!}' pains in 
the back of the neck. The weakness of the hands gradually in- 
creased, and the numbness extended over the palms and fingers. 
There arc no vesical s\mptoms. At times she experiences a feel- 
ing of numbness over the abdomen and on the left thigh ; and the 
left leg, subjectively, is weak. 
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Examination (February 27, 1909). — ^The gait and station are 
normal. Pupils are equal and react normally. There is a dis- 
tinct weakness of the intrinsic muscles of both hands, which is 
more marked on the left. Extension of the wrists is also weak. 
There is a moderate degree of atrophy of the intrinsic muscles 
of the left hand, which is also present to a lesser extent on the 
right. The supinator and biceps reflexes are present ; the triceps 
jerks are absent ; the Icnee-jerks and ankle-jerks are active on both 
sides. There is no ankle clonus, and no Babinski reflex on either 
side. 

Sensations are normal, with the exception of a strip of anes- 
thesia along the ulnar side of the hands and forearms on botli 
sides, more marked upon the left. The tactile, pain, and ternpera 
ture sensations are all equally involved (there is no dissociation 
of sensibility) . The spinal column is perfectly mobile, and tliere 
are no areas of tenderness. 

April 28, 1909 : The patient’s condition is ^ . 

spite of a thorough course of iodides and mercury. e 
are weaker, and she complains of the legs and trunk ee 1 g 
and cold. There are also slight twitching and 
ments in the fingers (coarse fibrillations) ; no 
symptoms. The sensations are about tlie j-ggent 

examination, except that the strip of anesthesia w ic 
on the ulnar side of hands and forearms has ascende 

inner side of the left upper arm. , . u a vpt;ical trouble 

June I. 1909: For the past ten days had ^ J pain 

for the first time, which followed a J -jing with this 

in the neck and arms, lasting several weeks. 

paroxysm of pain, the left pupil became temp jpj 

the right, and there was a slight drooping of the 

The left leg was also the seat of transient we 

June 22, 1909: Movements of the ^lie left hand- 

is no pain except occasional painful symptoms. At 

The eyes are normal, and there are no x-„4er The left 

times the left hand "Thrhands aie ncak'h 

w subjectively, is weak and numb TO ,,<le. 

Lvel onhe umbilicus; all 

anresthesia on the arms, winch at the la.t 
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fined to the inner side of both upper extremities, has now passed 
around and includes the posterior aspect as well. Her condition 
has grown steadily worse, notwithstanding a h3'podermic course 
of mercury and large doses of the iodides. The question of ex- 
ploratory laminectomy was discussed, but it was decided to wait 
until the autumn, unless her symptoms took a sudden turn for 
the worse. 

September 17, 1909 : During July and August she had a few 
attacks of pain, centred in the midspinal region at the level of the 
sixth and seventh cervical vertebrae. These paroxysms of pain, 
however, were not so severe as the one noted in June. For the 
past few weeks she has had difficulty in controlling the sphincters, 
and the legs are growing weaker. The weakness is greater on 
the left side, and although she stands and walks well there is a 
tendency to drag the left leg. The right pupil is larger than 
the left, but there is no ptosis and no enophthalmos. The cranial 
nerves are normal. Ankle clonus is present on both sides, more 
marked on the left, and Babinski reflex on both sides. The spinal 
column is negative. There is complete anaesthesia to touch, pain, 
and temperature below the level of the third rib anteriorly, which 
includes the inner and posterior aspect of both upper extremities. 
The articular sense of the toes is also disturbed on both sides. 
The hands are weaker, their intrinsic muscles are more atrophied, 
and fibrillary twitcliings are present. 

October 6, 1909: For the past three weeks has had consider- 
able pain in the back of neck, extending up to the occiput. Per- 
cussion of the spine is negative, and there is no tenderness or 
rigidity. Weakness of the sphincters of the bladder and rectum. 
There is extreme weakness of the movements of the wrists and 
fingers and extension of the elbows, more marked upon the left 
side. The flexion of the elbows and movements of the shoulders 
arc well preserved. The oculopupillary symptom (ptosis, myosis, 
and enophthalmos) tj'picallj’- present on the left side. There is 
spastic paraparesis of the lower extremities, with clonus, more 
marked on the left. Superficial sensations are practically abol- 
ished below the level of the third rib anteriorl}’. The abdominal 
reflexes are absent. 

An explorator\- operation was performed October ii, 1909, 
at my request, by Dr. Frank Hartley at the New York Hospital. 
The spines and lamiiuc of the sixth and scvciUli cervical vertebra: 



330 


HUNT AND WOOLSEY. 


were removed. The dura does not pulsate and appears distended. 
After it was incised, there was a gush of cerebrospinal fluid under 
considerable pressure. The pia mater is smooth and glistening, 
but the cord itself is swollen, and is of a pinkish and mottled hue. 
It evidently contains an intramedullary tumor; extirpation was 
impossible. Exploratory puncture of the cord was not deemed 
advisable, and the wound was closed. 

The patient recovered from the eftects of the operation, but 
her condition grew steadily worse and she died four months later, 
having developed a total transverse lesion of the spinal cord, 
with contractures and bed-sores. No autopsy was performed. 


Remarks~The symptoms and clinical course of this case 
were in favor of a central, intramedullary tumor of the cor . 
She had experienced, however, from time to time, severe pains 
in the neck in the distribution of the cervical nerves, and a 
all other forms of treatment had been of "O avail, and 
condition was gradually progressing, it was deeme w 
give her the benefit of the doubt and explore ® 
at the diseased level. I would emphasize the fjct tha at 
time did she present a definite dissociated anaes esia 
pain and temperature sense), which is so jgj-ior 

tumors. This, in conjunction with the symptoms po 
root irritation, were regarded as sufficien 
exploration. 

Case X (Summary) .Spindle-cell 
at the level of the second, third, and^ fow ^ 

Exploratory laminectomy, but extirpation of Dc' 

practicable, and the wound was closed. Onse t J tk 

cember, ipoi, with lancinating pains ^ i„tercostol 

shoulder-blades, also encircling the chest in tn coin- 

spaces. Six months later, bilateral ^ sensory 

pression, which rapidly progressed to , regions, 

paralysis. Rigidity of cervical and upper 
localized tenderness. admitted to Bellevuj 

Patient, a man aged whose courtc^' ^ 

Hospital in the service of Dr. Dana, th » and 

was enabled to observe ^ ^se He "member, .job 

„o history of injury. In the latter part 
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he was seized with pain in the upper portion of the back between 
the shoulder-blades, which was especially severe and constant over 
the lower angle of the right scapula. At first the pain occurred 
only at night, and during the day he was practically free from it. 
Later the lancination became more severe, and radiated into the 
upper intercostal spaces on both sides ; at times there were sharp 
pains in the depths of the axilla, which would shoot into the 
arm. In July, 1902, the lower extremities became weak and 
numb, and there was retention of urine. At this time tliere 
were frequent spasmodic twitchings of the lower extremities, and 
the legs would be drawn up under him by spontaneous contrac- 
tions. By the latter part of July, the lower extremities were so 
weak that he was forced to take to his bed, and a complete 
paraplegia with incontinence of urine and sensory disturbances 
supervened. 

Examination (October, 1902). — The cranial nerves and pupil- 
lary reflexes are normal. Gross motor power, the sensation, and 
reflexes of the upper extremities are normal. The head is held in 
a position of fixation ; lateral movements may be carried out, but 
are somewhat restricted. There is considerable restriction of 
the forward and backward movements of the head. Palpation of 
the pharynx is negative. In the upper dorsal region, correspond- 
ing to the sixth, seventh, and eighth dorsal spines, there is a 
slight prominence, and a distinct area of tenderness to the left 
of the sixth dorsal spine. Jarring of the vertebral column does 
not produce pain. There is complete paraplegia, with incon- 
tinence of urine, ankle clonus, Babinski, and exaggeration of the 
tendon reflexes. The abdominal and cremasteric reflexes are ab- 
sent. There is also complete anaesthesia, reaching as high as the 
nipple line anteriorly, and the fifth dorsal spine posteriorly. Im- 
mediately above the line of anaesthesia is situated an hyper- 
aesthetic band about three inches in width. The temperature is 
generally normal, but there arc occasional rises to 100° and lot'* 
F. The lungs are normal. On November 18, an injection of 
tuberculin was made, with negative result. On December 1, 
another injection of tuberculin was followed by a rise of tem- 
perature to 103.6° F., the highest point which the temperature 
had yet attained. Antis3'philitic remedies had been tried without 
avail, and as fixation and extension of the spine had produced 
no amelioration of symptom-s an e.vploratory operation wac 
decided upon. 



332 


HUNT AND.WOOLSEY. 


Operation (December 17, 1902).— Operation by Dr. Gallau- 
det. Ether anaesthesia. An incision was made in the median 
line over the upper dorsal region. The spines and laminae of the 
fourth, third, second, and first dorsal vertebrae were removed 
in turn. No abnormality of bone or dura was detected. The 
dura was somewhat swollen and did not pulsate.. Gn incising it, 
at the level of the second dorsal spine, the spinal cord bulged 
through the opening and was found to be enlarged, softened, and 
of a whitish color. The tumor could not be demarcated from 
the surrounding cord substance, so that' any attempt at extir- 
pation was found to be impossible and. the wound was closed. 
The patient recovered from the immediate effects of the opera- 
tion, but died January 3, 1903. ' . 

No autopsy .was performed, but the wound was opened, and 
a section of the spinal cord between the seventh cervical and 
fifth dorsal spines was removed. At its middle portion, which 
corresponded to the second and third dorsal segments, there is a 
large tumor mass two inches in length , and three-quarters 0 an 
inch in width, which, is irregularly nodular externally and pre 
sents a white homogeneous appearance on the surface of 
The growth is intimately attached to the inner surface 0 
dura and the pia mater, and has caiised almost complete es rue 
tiori of the cord (see Fig. 3). Histologically, the 
spindle-cell sarcoma, apparently taking its origin frorn t le i 
surface of the dura, although sarcomatous infiltration is 
present on the external surface of the pia 
The cord substance itself is compressed but not in i tra c 

pression myelitis). 

Remarks on Symptomatology . — The onset of the 
picture, with lancinating pain, bilateral and segmen a 
tribution, followed in six months by syniptoms 0 ^.^pidly 
veloping medullary compression, were in favor 0 ‘ 
growing neoplasm. There was, however, some ^ 
regarding the nature of the affection. For a tiine^ ^ 
caries, with compression, was considered, and ^ 
confirmed by what seemed to be a positive tube 
The rigidity, with slight vertebral deformi y 
the sixth, seventh, and eighth dorsal spines. 
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and occasional rises of temperature, were also in favor of this 
view. There was, however, no pain on jarring the vertebral 
column. A S3^phi]itic affection was also considered, especially 
the pachymeningitis syphilitica, but no amelioration of symp- 
toms followed the use of iodides and mercury, so that, as a 
last i-esort, an exploratory laminectomy seemed advisable. 

Case XI (Summary). — Onset with shooting pains in the hips, 
loiuer lumbar region, and front of the thighs. Four months later, 
weakness of the lower extremities, zvith parcesthesia and sensory 
disturbances. Rapid progression of symptoms, followed by com- 
plete paralysis of motion and sensation below the level of the 
twelfth dorsal segments. Extreme atrophy of ihe muscles in the 
gluteal region on both sides. Autopsy revealed a spindlc-ccll 
sarcoma of the meninges, with complete destruction of the cord 
in the lumbar region. 

History. — The patient, a woman twenty-three 3'ears of age, 
was seen in consultation by Dr. Ramsay Hunt with Dr. R. L. 
MacFarland at the Jamaica Hospital, L, I. There was no history 
of syphilis or injury. Onset of symptoms in April, 1902, with 
shooting pains in the region of the right hip. A few weeks later, 
similar pains, of lancinating character, were felt in the correspond- 
ing region of the left side. She also had pain in the lower lumbar 
region, and, later, shooting pains down the anterior and lateral 
aspect of the thighs. These pains continued during the early 
summer and were very severe. The last of July, weakness and 
paresthesias of the lower extremities made their appearance. In 
August, the right leg was completely paralyzed, and the left par- 
tially so, with marked sensory disturbances. There was also 
retention of urine followed by incontinence. In November, the 
paralysis was complete. During this time lancinating pains had 
continued, but with less intensity. 

E.vamination (February 28, 1903). — The patient is well built 
and somewhat emaciated. Above the waist-line the physical ex- 
amination is negative. There is a slight lateral curvature of the 
spine in the dorsolumbar region, but no k^yphosis or abnormal 
projection of the spinous processes. The tenth and eleventh dor- 
sal spines are very tender on direct pressure, but jarring produces 
no pain in the vertebral column at this level. In the .fitting 
ixjsturc, there are pain and a girdle sensation which encircles the 



334 


HUNT AND WOOLSEY. 


body at the umbilical level. Posteriorly, there is practically 
complete atrophy of the gluteal muscles on both sides, so that all 
the anatomical landmarks of the pelvis stand out clearly on its 
posterior aspect. No fibrillations. The thighs and legs present 
a slight degree of general wasting, but no definite localized 
, atrophy, as in the buttocks. There is a complete flaccid para- 
plegia, with loss of tendon and plantar reflexes. There is also 
complete loss of all sensation below a line midway between the 
navel and pubes anteriorly and the fifth lumbar spine posteriorly. 
The feet and ankles are somewhat cedematous. There is a bed- 
sore over the sacrum, and others over the left buttock and the 
left heel. 

The diagnosis was made of a rapidly growing tumor com- 
pressing the spinal cord in the lumbar region. The case was re- 
garded as unfavorable for operation. A few months later the 
woman died, and the autopsy revealed a sarcoma of the meninges 
in the lumbar region. The vertebrae' were free from disease. 
Through the kindness of Dr. MacFarland, the lower portion o 
the spinal cord was sent to me for examination. The tumor 
mass is a spindle-cell sarcoma, three inches long, and lay on t e 
right anterolateral aspect of the lumbar cord. It apparently ta 'cs 
its origin from the inner surface of the dura mater. There is no 
evidence of growth on the external surface of the dura. 
cord was not infiltrated by the growth, but was complete y > 
organized by the compression to which it was subjecte . 
tumor growth infiltrates the pia arachnoid on the antenor asp^^^^ 
of the cord in the lumbar region, surrounding and destroying 
anterior roots (see Fig. 5). 


Remarks . — ^This case is very similar in its course an sj 
tomatology to Case X, Onset with lancinating 
distribution of the first, second, and third lumbar 
which were followed in about three montlis by the 
of medullary compression, which progressed rapi y 
plete motor and sensory paralysis below the level 0 
dorsal segment. Practically, the symptoms were ' ‘ 
distribution, although the initial pain was felt 
right side, and the right leg was the first to be 
The extensive early wasting of the muscles ot 



Fir.. 



Ca«;c XI SiMndlc-coll Mrcoma of the mcninKcb, showing’ jiitihration of pia matt r r»:T tljc 
anterior surface of the coni, surrountlini' the anterior root‘=i. . I . tumor rrow tb , />, tienen- 
eralions in iKjsienor ctilumns. (Wei^iert-Pal method.) 
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is probably due to invasion of the anterior root of the lower 
lumbar and upper sacral segments. I consider the short dura- 
tion of the root pains, their bilateral distribution, and the 
early appearance of symptoms indicating medullary compres- 
sion as distinctly unfavorable signs as regards tlie operability 
of the tumor — ^these symptoms suggesting a rapidly growing 
malignant neoplasm of inoperable character. 

Case XII (Summary). — Onset with pains in lumbar region 
followed by lancinations in the distribution of the first lumbar 
segment on both sides. Ten months later, gradual development 
of a compression paraplegia. Vertebral column practically nega- 
tive, save for an insignificant prominence of the tenth dorsal spine. 
Exploratory laminectomy revealed an infiltrating tumor of the 
spines and lamina: of the eleventh and twelfth dorsal vertebra:, 
compressing the nerve roots in the intraveriebral foramina as well 
as the cord within the spinal canal. Pathological diagnosis — 
carcinoma {a small scirrhus growth was later discovered in 
the left breast which had remained latent). 

History. — The patient, a woman aged forty-seven, was re- 
ferred to Dr. Ramsay Hunt by Dr. Frank Meara on December 26, 
1908. She had borne two healthy children, and had had two 
miscarriages; no history of injury. She is well nourished, has a 
good color, but is very nervous as the result of her long suffering. 
Her illness began in December, 1907, with pain in the lumbo- 
sacral region, regarded at first as probably rheumatic, but which 
did not respond to treatment. These pains in the lumbosacral 
region continued with variable intensity until May, when there 
was an interval of about six weeks in which she was entirely free. 
The pains in the lower lumbar region then reappeared, and were 
accompanied by shooting pains around the hips on both sides. 
When severe, the pains extended up the spine between the 
shoulders. The pains continued during the entire summer, in- 
creasing in severity, and in November, 190S, was first noticed 
an unusual coldness of the feet below the ankle (sensation of 
freezing). This was soon followed by parsesthesias of the feet 
and ankles and, later, weakness, more especially of the left leg. 
WTien the lumbosacral pains were especially severe, the back 
became quite stiff in this region. No shooting or lancinating 
pains were felt except around the hips, and these were equal in 
intensity on the two sides. No vesical symptoms. 



HUNT AND WOOLSEY. 


336 


Examination (December 27, 1910). — Patient is bed ridden and 
cannot stand or walk without assistance. The spine is normal 
in mobility and in appearance (no deformity). There is abso- 
lutely no pain on jarring; there is, however, some tenderness 
on pressure over the second and third lumbar spines (whicb 
was slight and was not confirmed on subsequent examinations). 

There is a spastic weakness of the lower extremities, more 
marked of the left leg, on which side ankle clonus is present; 
Babinski reflex present on both sides ; abdominal reflexes present 
and active. There is a band of hypersesthesia and hyperalgesia 
in the lower lumbar region, which encircles tlie body at the level 
of the groins. 

Sensations . — The temperature sense of the lower extremities 
is disturbed. Tactile, pain, and deep sensibility are normal. 
There are areas of analgesia over the right hip in the distribution 
of the first lumbar nerve. 

January 16, 1910 ; Patient was again examined in consu tation 
with Dr. Dana. She still has pain in the lower lumbar region, 
especially at night, but less severe than formerly.^ 
pains are still felt around the hips, of equal intensity on e 
sides. No vesical • symptoms. Weakness of the legs as p 
gressed, in spite of the administration of iodides. ^ 

The spine is absolutely normal in appearance an mo 
and there is no tenderness demonstrable on pressure. 

Sensations . — There is distinct loss of pain and 
sensibility over the lower extremities, with 
tactile sense. In the distribution of the first lum ar s^^ 
on both sides, distinct areas of ansesthesia to pain an 


present. . ^ jn- 

February 26, 1910 : Her condition is worse, para )S^^ 
creased, and sensation shows greater impairment. posture 

some disturbance of the vesical function. I”.*® ^^nminencc of 
there is noticeable for the first time a very slig P*] tended' 
the tenth dorsal spine. It is not marked, and there 
ness on pressure, jarring of the spine pr^uces m 


vii o ^ erects* 

which radiates in the region of the hips. liier tJic 

spinae reflex ” in the lumbar region, stroking or p 
skin invoking a muscular contraction. ^ 

Marcli 5. 1910: Paralysis of motion and se^ t 
to increase. Marked vesical disturbance. Ther 
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the lumbar region and the hips. Sensation of pain and tempera- 
ture especially, but also tactile sensibility is disturbed as high as 
the distribution of the first lumbar segment. The spinal column 
is perfectly normal in its mobility, and there is not tlie slightest 
trace of rigidity or of tenderness. There is no pain on jarring. 
The tenth dorsal spine is still slightly prominent, but this has not 
increased. There has been no elevation of temperature during 
her illness. The lungs are normal, and the other internal organs 
are negative. It was decided to perform an exploratory 
operation. 

March lo, 1910: Exploratory laminectomy was performed by 
Dr. Frank Hartley at the New York Hospital. The spines and 
laminae of the tenth, eleventh, and twelfth dorsal vertebrae were 
removed. On cutting away the spines from the eleventh and 
twelfth dorsal, they were found to be softened and infiltrated with 
tumor growth, which could be traced into the lumbar muscles of 
the left side. The roots of the twelfth dorsal and the first lum- 
bar segments passed out through the growth on both sides. A 
collection of tumor tissue was also found within the spinal canal 
on the left side at the level of the twelfth dorsal and first and 
second lumbar segments, which had compressed and deformed 
the cord. The dura mater was normal in appearance and was 
not incised. 

Immediately after the operation, patient went into collapse 
but revived after stimulation and the subcutaneous infusion of a 
salt solution. Histological diagnosis of tumor — carcinoma. 

Note . — Following the pathological report, a careful palpation 
of the breasts was made, which revealed a small fibrous nodule 
on the left side. This had never been the scat of pain, and its 
presence was unknown to the patient. It was apparently a latent 
carcinoma of the breast which had caused no local symptoms. 
The patient made a good recovery from the operation, but the 
only result achieved was the amelioration of pain. Si.x weeks 
later, general cerebral symptoms developed and progressed rap- 
idly, with stupor and choked discs, probably due to metastases 
in the brain. No autopsy was performed. 

t 

Remarks . — Prior to the operation in this case the symp- 
toms were regarded as indicating in all probability an extra- 
dural tumor, compressing the posterior roots at the first lumbar 
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lone- duration nf carefully considered, becaose of Iht 

Ited tT n *’ c"' “ ’““•'““cral region which per- 

clll of the disease Owing to fe 
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li 1 tenderness or pain on jarring, an intraveric- 

bral growth (extradural) was regarded as very probable, 
or t IS reason, an exploratory operation was determined upon. 

e proininence of the tenth dorsal spine was so very slig^ht 
t at It did not weigh much in the scales against the practicallj 
complete absence of other vertebral symptoms; and severe 
localized pains over the spine at the level of the tumor, I have 
ad occasion to observe in intravertebral growths as the result 
of meningeal irritation. 

Operation showed that there was an extradural tumor in 
the vertebral canal which had also compressed the nerve-root 
of the twelfth dorsal and first lumbar roots, in their respective 
foramina, and so far the diagnosis was correct. The small 
latent growth in the left breast could have easily been detected 
had a careful search been made, but in the complete absence 
of subjective symptoms it was overlooked. The case is in- 
sti uctive in that a carcinoma metastasis of the spine may pro- 
duce a symptom complex simulating very closely that of an 
extradural growth, in which the symptoms of vertebral involve- 
ment are absent or comparatively slight. 


Case XIII (Summary ). — Melanoma of the sacrum, with com- 
pression of the cauda eqjiina. 

Onset, September, 1906, •mth pains in the distribution of the 
third, fourth, and hfth sacral segmefits on the right side, followed 
by paresthesias, diminution of the right knee-jerk and loss of 
the Achilles- jerk on the right side. In addition there 'was deep- 
seated bone pain and tenderness over the sacrum, ihe right tuber- 
ischium, and the right side of the pubes. 

Exploratory operation (by Dr. Woolsey). — Removal of t>e 
hrst, second, and third sacral a 7 id Hfth lumbar segments, wktc> 
were found red and softened, and the seat of tumor inditeahom 
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The patient made a good recovery from .the operation, but died 
Hvo months later, greatly emaciated, ufith paralysis of the lower 
extremities and incontinence of the sphincters. ' 

History. — The case was referred to Dr. George Woolsey by 
Dr. A. F. Warren of Chicopee Falls, and was seen in consultation 
by Dr. Dana and Dr. Hunt. He is sixty-eight years of age, and 
is a retired seafaring man. He was admitted to the Presbyterian 
Hospital on April 12, 1907. The symptoms of his trouble began 
in September, 1906, with pain in the right perianal region. This 
pain grew steadily worse and became a constant soreness and 
aching, so that he was forced to sit almost entirely upon the left 
side. He had been a sufferer from hemorrhoids for some years, 
and it was supposed that his pains were due to this cause. An 
operation* for the relief of hemorrhoids was then performed in 
Chicopee Falls, but after a transient period of relief the pains' 
returned with increased severity, and in addition to the constant 
aching pain in the perianal region, he also experienced lancina- 
tions down the back of the right thigh and over the right side 
of the buttock. He occasionally has deep-seated pain over the 
right inguinal region. In the course of a few weeks there ap- 
peared paresthesias in the right perianal region, and the posterior 
surface of the right thigh. The genitalia also became numb, 
and he did not have proper control over the sphincters of the blad- 
der or of the rectum. The sexual power has also failed and he 
is now impotent. There was little or no sensation of urine pass- 
ing through the urethra and the passage of fecal matter was not 
attended by the customary sensations. There is some numbness 
over the left buttock as well. He has lost about 20 pounds in 
weight during the past few months. In December he commenced 
to limp badly with the right leg. When tlie pain is severe, he gets 
most relief by standing; in the recumbent posture, he lies with 
the right leg flexed. 

E.vainination (March 5, 1910). — Patient is a small, poorly 
nourished man, is emaciated, and considerably prostrated by his 
illness. He is able to stand and walk, and the motor power of 
the lower extremities is good. The spine is normal in appear- 
ance and in mobility. There is a distinct area of tenderness over 
the upper portion of the sacrum. There is also deep-seated bone 
tenderness over the right side of the pubic arch, the right tuber- 
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ischium, and over the middle of Poupart’s ligament. The move- 
ments of the hip-joint are free and unrestricted; there is no 
tenderness along the nerve-trunks. The right thigh and right leg 
are one-half inch less in circumference than on the left side, but 
the gross motor power is well preserved. The knee-jerk is dimin- 
ished on the right side, and the Achilles-jerk is lost. The plantar, 
abdominal, and cremasteric reflexes are all present and normal. 

Sensations . — There is a longitudinal strip of anaesthesia whidi 
extends along the posterior aspect of the thigh in the distribution 
of the third sacral segment. The tactile sensibility of the exter- 
nal genitalia and perianal regions is diminished. Rectal examina- 
tion shows a relaxed sphincter, and, upon the right side of die 
pelvic wall near the sacrosciatic notch, there is felt a firm no u ar 
body, freely movable, which suggests an enlarged gland, 
bony structures are normal to the touch. ^ 

Examination of the urine for Bence-Jones albumin yie e 
a positive reaction on several occasions ; at other times t 


were negative. 


rformed 


On Marcli i6, 1910, an exploratory operation was per 
by Dr, George Woolsey at the Presbyterian Hospital. J 
and laminae of the three upper sacral and' the fifth um ar 
were removed. On exposing the sacrum, the ^ one 
to be softened, spongy, and red in color, so that it cou 
scooped out and scraped away with a curette, an 
dently diseased. The dura mater was incised and a 
cerebrospinal fluid took place. The roots 0 ro 
were found to be normal, and a probe passe up 


two or three inches met with no resistance. 

Pathological diagnosis of tumor was melanoma. ^ 

Note . — The patient made a good recovery pain 

the wound healing by first intention. ^ After t y^^ijanged. 

was somewhat less, but the anaesthetic area rei ’^Varren. 

He was discharged from the hospital on Apri i • 
his family physician, informed us that |,ecaroe pa«- 

returned home, the pain increased imd the ngh g 
lyzed. Later the left leg was similarly ,„e a s.t- 

cLplete incontinence of urine. He w- -nab t « 
tin? posture on account of the very severe sacra P 
six weeks after leaving the hospital, great y em 
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Remarks . — It was very evident from the sacral pain and 
tenderness, as well as tenderness over other bony structures of 
the pelvis, that we were dealing in this case with a tumor 
of the sacrum, which had compressed the strands of the cauda 
equina. The pains were so intense and intolerable that an 
operation was deemed advisable for the relief of pressure. 
The result, however, was not very satisfactory. 

SURGICAL PAPER BY DR. WOOLSEY. 

The tecluiic of operations for the removal of intraspinal 
tumors first involves a laminectomy. At the outset we must 
determine whether we will do a simple or an osteoplastic 
laminectomy. My personal preference is strongly in favor of 
a simple laminectom}’-, for as a rule the simplest technic is 
the best. It gives the best and most free exposure and can 
more readily be extended in either direction to meet the con- 
ditions in a given case. It is the easiest, takes less time and 
is the safest. It does not essentiall)^ weaken the strength or 
the carrying or supporting power of the spine to remove three 
to five laminaj, for the latter do not bear any weight except 
possibly to a slight extent in the upper cervical region. This 
is also borne out by experience. The cord is amply protected 
by the thick covering of muscles and fascia over the firm 
theca. Furthermore as, before the removal of the lamina:, 
an attempt is often made to spare the superficial periosteum, 
more or less of a bony covering may be reproduced. This 
was not found to be present however in Case III, reoperated 
one year after the first operation. The spine is somewhat 
stiff at the laminectomy site but no more stiff, if as much so, 
as where an Urban or Hartley-Bickham operation is done. 

If any form of osteoplastic operation is done the only 
one I would consider would be that known as Cavicchia’s as 
practiced by Durante, .^bbe has employed a ver}- similar 
procedure in the intraspinal division of the posterior nerve 
roots for neuralgia and also in operations on intraspinal 
tumors. It consists of laying back a muscular flap includitig 
the spinous processes. Through a slightly cun-cd or angular 
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incision a little to one side of the median line the superficial 
muscles are split bngitudinally a little to one side of the 
spines, the longissimus dorsi group of tliis side is dinded 
transversely at the upper and lower ends of the slit and re- 
tracted toward the median line to allow the division of the 
spines at their bases. The muscles of the opposite vertebra) 
gfroove are then elevated from the lamin$ and retracted, with 
the severed spines and longissimus dorsi to allow the remora) 
of the lamina. There is little if any less hemorrhage than 
in simple laminectomy, in which the hemorrhage is readiiy 
controlled. The only bony portions left are the spines, and 
these can add little if any to the strength of the column. 
Besides, in the dorsal position the rough bases of the spines 
are pressed toward tlie dura and might possibly cause irrita- 
tion of it. The method therefore seems to me inadrasabie 
and should be discarded in favor of the simple laminectomy. 
The unilateral laminectomy employed by Taylor in the intra- 
spinal division of posterior nerve roots does not give suffi- 
'ciently free access for the removal of tumors. Sonnenburg 
attributed a fatal result from meningitis, due to infection, to 
the use of Urban’s osteoplastic method. 

A modified Sims’ position on the left side with the patient 
as prone as possible, is suitable for any part of the spine. Tlie 
patient should be on the left side, as this is more convenient 
for the operator, whether the tumor is on the right or left 
side. Or the patient may lie prone on the belly. The pah 
to be operated on should be flexed as much as possible, to 
facilitate the laminectomy by separating the lamime as miic 
as possible and by making the spines prominent posterior } . 
and it should be higher than the head and the rest of the spme 
as well to limit the escape of cerebrospinal fluid when 
dura is opened. This position can be quickly obtaine 
part by low^ering the head somewfhat in the Trendelen 
position, or, better, by the use of the Lilienthal bridge on 
operating table. The use of cushions under the part o^^ 
spine to be operated on answers all purposes in most 
When the operation is upon the cendcal region the p 
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position, with the head supported on an extension head rest 
and the shoulders raised so as to allow thoracic and abdominal 
respiration, is a convenient one. 

In view of the fact brought out by Crowe,^^ tliat urotropin 
is excreted by the cerebrospinal fluid, fifteen grains of this 
drug should be administered shortly before the operation, as 
its maximum concentration in the fluid occurs from one-half 
to one hour after its ingestion. It should also be continued 
after the operation in divided doses for several days, giving 
tliirty grains or more every twenty-four hours, on account of 
its inhibitory effect on the growth of organisms in the cerebro- 
spinal fluid, thus minimizing the danger of meningitis. 

In order to determine the position of tlie incision the 
spine or spines should be found under whose neural arch the 
neurologist has localized the tumor. Except in the cervical 
region it is better to count the spines from above and below, 
above from the vertebra prominens, below from the fourth 
lumbar spine, on a level with the highest point of the iliac 
crests. In patients not too stout we can follow up the twelfth 
rib to the upper end of the twelfth thoracic vertebra as an 
additional landmark. It is also convenient to remember that 
the vertebral end of the spine of the scapula corresponds to 
tlie third thoracic spine, for in some cases, where the sixth 
cervical spine is more, or the seventh less, than usually prom- 
inent, it is hard to make sure of the vertebra prominens and 
to distinguish it from the sixth cervical or the first dorsal 
spines. When in such cases it is difficult to count the spines 
accurately, all such accessory landmarks are useful. In opera- 
tions on tlie cervical region, after the spinous processes are 
exposed, it is well to remember that the spine of the sixth 
cervdcal vertebra is the lowermost bifid spine of the cen’-ical 
vertebra;. 

If a bed-sore e.xists on the back it should be thoroughI,v 
treated by 95 per cent, carbolic acid, followed by alcohol 
and then painted thickly with iodine. The area should then be 
excluded from the field of operation by a light dressing cov- 
ered with thick gutta-percha tissue fastened to the skin around 
it by cliloroform. 
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The median incision, having its centre opposite the diag- 
nosed position of the tumor, is carried down directly to the 
tips of the spines and should be ample, at least lo cm. and 
often 15 cm., corresponding to a minimum of three or four 
spines and often to five or more, A transverse incision 
through the aponeurosis at either end of tlie incision may be 
made to allow of easier retraction of the edges and exposure 
of the spine, but is not necessary. After dissecting around to 
either side of the three or more spines exposed, the soft 
parts are rapidly'’ removed from either side of them by blunt 
dissection, aided by the knife, down to their junction vitli 
the lamina. It is not necessary to do this subperiosteall). 
To give more room for the next step, the clearing of the 
soft parts from the laminae, the spines may now be 
at their bases by a bone forceps bent on the flat, after dhi 
the supraspinous and interspinous ligaments between them, 
or this step 'may be deferred until the laminse are ceare - 
The latter is accomplished by a periosteal elevator or 
by which it is sought at the same time to strip ba ' 
periosteum. In freeing the soft parts from the spines a^^^ 
laminae, there may'- be considerable hemorrhage, j.’ 

but this is not invariable. This is readily controlle } P 
ing with gauze wet with very hot salt solution a tern 
on the two sides, as we -work on the opposite side. 


vessels require the use of forceps or ligature. _ 

When the entire lamime have been cleared tieir re^ 
is the next step. This may present some difficulty ^ 
especially in the thoracic region where the lanun?e 
imbricated. The difficulty lies in effecting the „ one 

into the canal, the rest is easy. To effect this 
mav use a Hudson or Doyen burr or a trephine, 
a bone-cutting forceps, and Bickham recommen ^ 
hand saw, for the entire removal of the lamim^ 
safe and easy method is to use^ a rongeur e 
with a flattened lower blade, beginning along: 
of the lamin®. With the same instrument or a 
ful one, the lamime of three or four vertebne 
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piecemeal to their outer limit. This is accomplished easily 
and quickly as soon as an entrance is made into the canal. 
If a hand saw is used the saw cut must be directed somewhat 
obliquely inward so as not to saw down into the pedicles. 
Some use a Gigli saw after an entry is made into the canal, 
but it is difficult to pass and hence is objectionable. With 
the use of a rongeur there will be little or no trouble with 
hemorrhage fi*om the bone, but if the oozing from the bony 
surfaces is troublesome it may be checked by crushing the 
surface with a blunt rongeur or the pressure of an elevator, 
etc., by hot pads or by Horsley’s wax. To give room for 
the operation within the canal and to allow for the possible 
uncertainty of localization, the laminte of at least three and 
perhaps four vertebrae should be removed. But it may be 
preferable to open the dura after the removal of the laminae 
of two vertebrae to see whether the laminae above or below 
require removal. 

So far the operation has been merely a laminectomy. The 
ligamenta subflava may adhere to the dura, but are readily 
peeled off, and the fat surrounding the dura is now exposed. 
If there is an extradural tumor, it is now exposed if, as is 
the rule, it lies in whole or in part on the dural aspect. If the 
tumor is extradural we proceed to remove it, removing as 
many more laminte in either direction as may be necessary, 
for extradural tumors, especially cysts, often extend a con- 
siderable distance longitudinally within the canal. Care should 
be taken in separating the tumor from the dura, from which 
it commonly grows, to avoid injurj' to the latter, unless on 
account of its involvement a section of it must be removed. 
If an opening has been made in the dura with loss of its 
substance we may try to close it by suturing some of tiie 
overlying soft parts to the edges of the defect. 

Starr advises opening the dura in extradural tumors, as a 
secondary gi’owth may be found within it, but it is not often 
done. Before opening the dura a strong probe or a Horsley 
dural separator should be used to e.xplorc the extradural 
portion of llie canal above or below the opening to make 
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sure that no extradural cause of pressure exists. The com- 
pressing masses of cicatricial tissue, secondaiy to a healed 
tuberculous process, which have been removed by Macewen, 
Trendelenburg and others, are extradural in position. 

If no tumor is found extradurally, we expose the dura by 
pressing back the fat from either side of an incision in 
the median line and observe whether or not all the dura 
exposed pulsates. Lack of pulsation indicates increased 
intradural tension or shutting off of the arachnoid space at 
or above the point exposed, by a trnnor, cyst, adhesions 
or some other cause. The dura should be palpated before 
it is opened, though an intradural tumor is not usually demon- 
strable before the dura is opened, even if it is situated pos- 
teriorly. If the dura feels more tense and elastic tlian usual, 
a tumor or some other cause of increased intradural tension 


probably exists. The dura is opened by the point of a 
knife and slit up and down in the posterior median line, 
the length exposed, by a pair of fine scissors. Its margins 
are held apart by silk retraction sutures, forceps or retractors. 
The cerebrospinal fluid escapes at first to some extent, some- 
times as if under considerable pressure, but it offers no trouble 
by its continued flow, for it quickly ceases if tire part operated 
upon is made higher than the rest of the spine and tire head. 
In my first case, a tumor in the cervical region, I gentJ) 
packed off the canal above the site of operation with gauze, 
but this was found unnecessary in subsequent cases even m 
the cervical region, though in the neck it is not so easr to 
give the spine a position higher than the rest of the arac rnoi 
fluid. Schede used and spoke highly of Sick's proposa o 
pass a temporary elastic ligature outside the dura to s u o 
the fluid by its pressure, but this is more objectionable tiian 


lacking off with gauze. .n-itter 

After exposing the cord, rt is often not an e 

0 say at once whether there is a tumor present or 
.resent what its exact position and limits 1,0, 

hat the cord does not appear nonnal and is P ^ 

vre may not be sure whether this is due to 
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extramedullary tumor. This is an important point and the 
cause of this difficulty lies in the fact that, in many cases at 
least, the arachnoid over the tumor is tliickened and presents 
a number of lamellae, often oedematous, which must be divided 
until the tumor or cyst, or both, are exposed. Sometimes 
one finds localized collections of fluid shut in between these 
thin lamellae of arachnoid in the vicinity of a tumor, as in 
Case IV. Spiller, Munro, Krause and others have described 
encapsulated collections of cerebrospinal fluid which of them- 
selves caused pressure symptoms, without other cause. In 
Cases II and V, I found a cyst, whose walls were formed by 
these lamellae, about the tumor so that on opening the cyst, 
the tumor was fully exposed, though in Case V it was evident 
that a tumor was present in a dorsomesial position as soon as 
the dura was opened. 

As a rule the tumor is on the dorsal aspect of the cord. 
This was so even in Case IV, where tlie motor symptoms 
predominated and the sensory symptoms were slight. The 
tumor may extend laterally or even ventrally as in Case I, 
so as to require the division of one or two posterior nerve 
roots. It is always advised to suture such divided roots, 
but as degeneration occurs in an ascending direction into the 
cord from the point of section and as no regeneration occurs 
in the fibres within the cord, I can see no object in such 
suture. If repair were to be expected under these conditions, 
the division of the sensor}'’ root of the Gasserian ganglion, 
proposed by Spiller and Frazier for tic douloureux, would be 
useless and the small length of the posterior spinal roots re- 
sected to cure intractable neuralgia (Abbe) would not insure 
against recurrence. Moreover the division of one or even 
of two posterior nen^e roots intraspinally would have no 
serious effect on the sensation of the part supplied, for accord- 
ing to Sherrington and Greenbaum a given cutaneous area is 
supplied not by a single nerve root alone but by the root (or 
two roots) on cither side of it, so that it would require the 
division of at least three successive roots to produce cutaneous 
anxsthesia. After division of one or two posterior roots the 
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cord may be gently retracted or pushed to the opposite side 
to give access to a tumor situated anteriorly. 

When the tumor is exposed it is commonly found to be 
encapsulated and can usually be enucleated with only trifling 
hemorrhage by blunt dissection by the finger, a pair of for- 
ceps, a small scoop, or a Horsley’s blunt separator. A few 
firmer strands of tissue may require division and at times 
one or more small vessels may require ligation by very fine 
catgut. The tumor, especially if of any size or of long stand- 
ing, flattens the cord in a scaphoid manner, by bulging into 
the central part of the flattened area. The separation of the 
tumor from the cord is the first step in its enucleation and this 
may involve the division of a thin layer of tissue connecting 
the coverings of both. At times the tumor is found to t,ro\\ 
from or to be so incorporated wuth one or more nen^e roots 
(usually posterior roots) as to require their resection. To 
avoid any additional compression of the cord in enudeating 
the tumor, it may be wise in some cases to ^ 

wedge-shaped pieces from the tumor to reduce its bulk, 
opening the dura sponging should be done with ^ 
gentleness and care and to clear the field - 

irrigation with warm normal saline is preferable ° P 
ik order to get above and below some of t ese 
may have to remove two or three more laini c . 

Case TV it was necessaiy to remove five or six 

reach the limits of the gro^vth. 

Also a no tumor is found we should no 

move the lamins higher up, to or more 

by the slightest changes in sensation. E 
laminte should be thus removed if fiotl 

L danger of a mistaken i. 

the tumor. If this procedure s too J ,, 

may be completed after or cannot be successfidh 

r It" 
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relief to the patient. If for any reason the cord is to be 
incised this should be done exactly longitudinally. 

The dura should be completely sutured with fine catgut in 
a round needle to prevent leakage of the cerebrospinal fluid. 
If a needle with cutting edges is used, I have found (Case II) 
that leakage may occur through the needle punctures. In only 
one case (Case V) a small drain of three strands of catgut 
was left through a small opening of the dura. Some ’ advise 
incomplete closure of the dura or none at all, to allow free 
drainage of cerebrospinal fluid. This I consider objectionable 
unless there is oozing of blood (as in Case V). I have seen 
the free drainage of this fluid accompanied by a restless irra- 
tional condition, which cleared up with the stoppage of the 
outflow of the fluid. Brodnitz has suggested that it was 
the cause of the rise of temperature in two aseptic cases and, 
according to Henle, the free outflow of cerebrospinal fluid 
has repeatedly been followed by a fatal termination, even 
■without infection. It is always annoying and there is also 
more risk of infection and of a resulting spinal meningitis, 
and there is more difficulty in avoiding bed-sores when the 
back cannot be kept dry. If after the operation there is any 
evidence or suspicion of an increase of the tension of the 
cerebrospinal fluid, it may be relieved by lumbar puncture. 

The muscles are brought together with interrupted chromic 
gut sutures to obliterate any dead spaces, and the thick 
aponeurosis with a continuous suture of the same material. 
At the lower angle of the wound a small drain of folded 
rubber tissue is inserted down to the surface of the dura 
to drain away any blood or serum for the first twent)’--four 
to forty-eight hours. If a suture is tied to the outside end 
of this, it nia)' be removed b}’ pulling on the suture without 
disturbing the dressings. For the skin, a continuous button- 
.Iiole suture of silk answers well, but it should be reinforced 
by three or more interrupted, figure of eight, silkworm gut 
sutures through the skin and the edges of the vertebral 
aponeurosis, which are left in from twelve to fourteen days. 
This is for the reason that the skin edges arc liable to separate, 
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after apparent healing and the removal of the silk sutures, 
cdlowing the wound to open up. This ocaured in hvo cases 
(Cases II and V) in both of which there was some leakage 
of cerebrospinal fluid, apparently through needle puncture 
holes in the dura, as a Hagedorn needle was used in suturing. 


Whether this was due to delayed union on account of natural 
slow repair in this situation, or on account of trophic dis- 
turbances at the site of the wound, or on account of tlie 
constant watery discharges, or to tlie pressure of the body 
and the lateral strain in case of restlessness (as in Case V), 
it should be avoided by the use of reinforcing silkwomi gut 
sutures, which may and should be left in longer than the silk 
sutures, or by substituting for silk horsehair sutures, whici 


can be left in as long as desired. 

In the course of the operation the question may arise 
whether the operation is to be completed in one or in tvo 
stages. In Case III we were compelled to suspend the op - 
tion after removal of the lamina and exposure of an ex 
dural tumor on account of the failure of the P’^^se ^ . 

tion. The patient responded to stimulation, artific P 
tion and an infusion of looo c.c. of 
The use of stimulating and nutritive f 
patient into much better condition than ^ 

so that she underwent the fatal one 

much better than the first. In Case I , 
in the series, the operation was long being 

tumor extending under the lamina of 

very adherent and difficult to remove ^ result 

p^eTsed cord. I 

might not have been different had we p -^jj-ely that of 
rih the post-ope-uve^— .0 

shock or collapse. ooeration, ivould give an m 

time during the course of P , , be suspended and 

dication as to whether the °P^f and present 
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to decide whether to operate in one or two stages. There 
is a very decided advantage in completing the operation in 
one stage. The increased risk of wound infection alone is 
enough to decide the question in favor of the one-stage opera- 
tion, if that is possible. Horsley has advised the two-stage 
operation in cases of brain tumor, but I do not advise it in 
intraspinal tumors,^® as Brodnitz, as a routine measure, has 
done. As an occasional resort in difficult cases or those in 
poor condition it may be of life saving service. The wound 
should be temporarily closed. In case we operate in two 
stages shall or shall we not open the dura in the first stage? 
Unless the condition of the patient forbids it I would advise 
opening the dura in the first stage to learn the presence or 
position of the tumor and the direction in which it extends 
and to determine whether or what additional laminae require 
removal at the second operation. In a recent case operated 
on in two stages by Dr. Elsberg the tumor appeared at the 
first operation on opening the dura very much like an intra- 
medullary growth, but at the second operation, the pressure 
of the cerebrospinal fluid having been relieved for some little 
time, the tumor was well demarcated from the cord, facilitat- 
ing its removal. Again in other cases the absence of a tumor 
might possibly be demonstrated, thus maldng the second 
operation unnecessary. The dangers of the opening of the 
dura, sepsis and excessive loss of cerebrospinal fluid, are pre- 
ventable ones. It adds but little to tlie time or shock of the 
operation. The dura should be temporarily sutured to prevent 
the leakage of cerebrospinal fluid. 

The mortality of the operation itself was found by Harte 
in his series of ninety-two cases (including cysts) to be nearly 
47 per cent. Among the ninety-six cases of operations on 
intraspinal tumors collected by Krause the immediate mortality 
(within the first twent)’’-four hours) was 10.4 per cent; the 
mortality within the first week 20.8 per cent, and within the 
first three months 39.5 per cent. Krause gave the mortalih' 
43.7 per cent., and in the last twelve cases 25 per cent. 
Among the seven cases operated on by the writer, the mor- 
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t^ity was 14.3 per cent. This does not indnde two ex- 
p oratory operations and one case where the pressure on the 
cauda equina was due to an endothelioma of the upper sacra! 
vertebrae, in all of which the dura was opened and in a!! 
the patient recovered. McCosh has stated that the mortality 
of laminectomy itself should not be over 10 per cent. In- 
cluding; these three cases tlie mortality was just 10 per cent. 

The chief causes of death are shock and meningitis. The 
foimer can be reduced to a minimum by guarding against 
hemorrhag'e and operating; in two stages, if tlie laminectomj’ 
is not well borne. The shock as a rule is not serious, less so 
than in operations on the brain. As meningitis is due to 
infection, it should be avoided by careful technic and the ad- 
ministration of urotropin. Infection is most likely to occur 
when a bed-sore is present. Hence the presence of the latter 
makes the prognosis more serious. A bed-sore should be 
carefully sterilized as described above. Especial care should 
also be employed in sterilizing the sound skin, in cases where 
a bed-sore is present, by the free use of Harrington’s solution, 
or by tinctura iodi, used on a dry surface. The danger from 
the excessive discharge of cerebrospinal fluid is one easih 
avoided at the time of operation and subsequently by the use 


of the precautions already mentioned. 

The After-treatment . — ^The patient should be placed at 
once on an air bed in the dorsal position. As soon as tlie 
patient can be moved without much pain, he may be turnc 
on the side for the relief afforded by the change of position 
The prone position employed by some is not necesscwy. neit ler 
is any special support for the spine. For tlie relief 0 panj 
in the back and limbs, especially on movement, or o 
cramps, morphine is necessaiy, perhaps for . - 

prevent the formation of bed-sores the back shou 
carefully clean and dry and if a bed-sore exists its ‘ 
must be kept away from the wound. The WW 
carefully protected from infection by the <l>Kharg ' 
bladder and rectum. In cases with |,,fe 

be exercised to avoid pressure sores and press P 
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Thus in Case II there developed a peripheral peroneal palsy, 
which was due to pressure either on the operating table or 
in bed. The lower extremities were at the time paralyzed 
in this case. The drainage should be removed early and the 
retention sutures left for at least ten to fourteen days. If 
there is leakage of cerebrospinal fluid this may be diminished 
and finally stopped by the pressure of a gauze pad over the 
line of the incision. If moderate in amount it will probably 
do no harm, even if it continues for some time, but besides 
being annoying it increases the danger of bed-sores and of 
sepsis, as long as it continues. Until the incision is healed, 
it is wise to continue the regular use of urotropin to keep the 
cerebrospinal fluid sterile. 

After the operation patients should be kept in bed for at 
least three weeks as a rule, but this period varies from two 
to six or even ten weeks, according to the special conditions 
present. In some cases, especially in extradural growths and 
cysts, the convalescence may be very rapid and the necessary 
rest in bed equally short. Thus in Case III the patient went 
home fourteen days from the operation. After the disappear- 
ance of the pain and hyperesthesia, massage is of great service 
in hastening the functional recovery. Electricity should also be 
systematically used for the same purpose. During the entire 
course of the after-treatment, the most scrupulous care should 
be employed in attending to the functions of the bladder and 
rectum if these are wholly or partly paralyzed. On this may 
depend the result of the case, and here is where the nursing 
art is put to its most severe test. It is quite possible to con- 
tinue for a year or more with continual catheterization with- 
out ’nfection of the bladder, but this is a monument to the 
skill and carefulness of the nurse. Fortunately most of these 
cases require catheterization for a relatively short time only, 
but if this is required at all it must be done with the most 
scrupulous care. Urotropin should be regularly administered 
during this period also. 

Results . — ^The immediate result depends upon the position 
of the tumor (extradural or intradural), the duration and 
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degree of its pressure on the cord, and the amount of injur)- 
of the cord in the removal of the tumor, in spite of the 
greatest care. In general, immediately after the operation, 
there is a decided increase of the paralysis present before op- 
eration, especially the motor paralysis, and often a paralysis 
of parts not previously paralyzed. This is due not only to 
the slight tramnatism to the cord, but also to the consequent 
cedema. In extradural tumors, this increase of paralysis may 


be nearly or wholly absent and in them the paralysis is usually 
promptly recovered from as in Case III, where improvement 
began on the second day and by the fourteenth all but the 
finer movements could be slowly performed. In intradural 
tumors the diminution of paralysis may not commence for two 
weeks, as in Cases I and II, or a considerably longer time, 
as in Cases V and VI. When once begun the improvement in 
motion is usually slow and gradual but may continue for a 
long time. When the pressure of the tumor has laste 
long time the improvement may be particularly slow, n 
case reported by Warren,^^ improvement continued five y 
or more after operation. Of course if the 
cord has been severe or long continued enoug o 
degeneration, the muscles supplied by the ^ege^r 
or the cells connected with the degenerate fibr 
recover their lost power, as ® ,he 

the cord regenerate. The same also holds m ^ 
degeneration of sensory fibres. Where 
generation the paralyses may be entirely recov 
when they have been complete o'- "'yV.' last and le«' 
improve first and most rapidly argument 

paralyzed and vice versa. This re- 
fer early operation on all if the opera- 

ported cases the results would have te J) wasted 

tion had been done earlier. Very ht * jt" 

hal scarred a successful re-v^ ^sensor)' dis- 

..rnp-ress of the disease and saves 
Sauces improve before the motor. 
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Some pain may persist for a time from the disturbance 
of the posterior nerve roots, but as a rule the root pain is 
nearly always speedily relieved to a marked degree. In 
Warren’s case mentioned before, the pain continued for six 
years, but this is most unusual. Directly after the operation 
there is often considerable hyperaesthesia but this soon disap- 
pears. Passive motion, and later active motion, of the parts 
paralyzed may for a time occasion severe pains. A spastic 
condition of the parts most or first affected may persist for a 
long time or even permanently, owing to a degeneration of 
fibres of the pyramidal tract, due to the long continued pres- 
sure of the tumor, or there may be merely a tendency to 
cramps. In these cases the deep reflexes remain exaggerated 
on the side or sides which had been paralyzed. 

As to the ultimate result, this is favorable so far as my 
experience goes. Out of the six patients operated on (seven 
operations), one (Case III) being operated on twice on 
account of recurrence, none of the five who survived the 
operation have died as the result of the tumor, with the ex- 
ception perhaps of Case VI. Although at the time of the 
second operation in Case III, an absolutely bad prognosis 
was given, I received a note from Dr. Mailhouse. November 
3, 1909, over four years after the second operation, stating 
that the patient is practically well, doing her own housework, 
though she has a spastic condition of the left ann and leg 
due to degeneration of the pyramidal tracts produced by the 
long duration of the disease prior to operation, and she 
carries her head stiffly. 

This result in spite of the fact that the microscopic diag- 
nosis has usually been some form of sarcoma shows cither 
that such tumors arc relatively non-maligiiant within the 
spinal canal or that there is a mistake in the pathological 
diaggiosis of these tumors. As an example the tumor in Case I 
v'as called a fibrosarcoma by one pathologist and an endo- 
thelioma b_v another. Man}-- tumors formerly called fibro- 
sarcoma are now called endothelioma and the di.stinction is 
largely a matter of tenns. The length of time that had 



HUNT AND WOOLSEY. 


356 

elapsed in most cases from the first symptoms to the time 
of operation is against a high degree of malignancy of 
most of these growtlis. It is now quite generally recognized 
that endothelioma or fibrosarcoma is a form of tumor quite 
commonly found in the brain and cord, growing most often 
from the meninges, and showing but little malignancy. Ac- 
cording to Starr, intraspinal tumors usually recur, but in nearly 
or quite half the cases of intraspinal sarcomata in Hartcs 
table of cases removal insured against recurrence, hence their 
recurrence is less frequent than that of similar sarcomata 
elsewhere. In my own cases. Case III recurred but did not 
recur again after a second operation and Case VI may 
likely have recurred. 

Except in the case of the thickenings due to a healed tuber- 
culous process, the results of operations on intraspinal tu er- 
culous foci are not so good as those from orthoptedic an 
general treatment, for there is danger of recurrence or 
setting up tuberculous meningitis, and the lesion is freque > 
an inoperable one in the cord. I know of no repo 
successful removal of an intramedullary grout . 
of the laminectomy the spine itself may be somew 
in some cases, in others altogether normal. 

The six patients on whom the seven operations s 
which form the basis of the surgical part of 
all- seen by Dr. Ramsay Hunt and the diagnos 

or made by him. The first six AsLia*"- 

in The Transactions of The American Surg 
volume xxiv. 1906. They were all operated on 

byterian Hospital. a ,1,, Medical and Surgical 

Case I has also been published m the ■„ 

Eeport of the Presbyterian Hospital voto^ 9 ^ 

The Medical Neivs, October i, 1904 - _ Woolsey. 

eighth and thirteenth cases were operated . 
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Within the past two years there have been admitted 
to the University of Virginia Hospital four cases of in- 
testinal injury belonging to tlie class variously designated 
as “ traumatic ” lesions, “ subcutaneous ” lesions, or, as in 
the title of this paper, lesions by blunt force. The dis 
tinguishing characteristic of such cases, familiar of course 
to all, is the fact that the visceral injury is produwd witiou^ 
penetration of the abdominal parietes. Interest in tie con 
dition arises from this fact, as also from the . 

rarity of its occurrence and from the problem o succc 
treatment. That these cases may fairly be ^ 

usual is evidenced by the fact that most o le 
the literature are of single instances met wi i i f,], 
perience of various authors, yet they are frequ 
L be far more important than mere ^urgica 

In many of -the papers reporting , » jj^nd- 

reference books as Von Bergmann "^/Xborate db- 

buch der Practischen Chirurgie, the 

cussions as to the possible J ^ 

may be produced. Without rehearsing m deta 
disquisitions, suffice it to say that three me^ 
nized as giving rise to these ruptures^^ The^ ^ 
consists in a simple crushing of t g „o„tor)' »> 

abdominal force and the underlying sp P 

*e sacrum. The second d-nhed „ 

A loop of gut containing fluid or air, 
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be temporarily closed, is subjected to severe but unequal 
pressure, so that it explodes in the direction of least resist- 
ance. The third method, perhaps very rare, is by ripping 
loose of the intestines at their points of attachment, from 
a forced excursion of the movable parts beyond the limits 
of normal mobility. Thus the duodenojejunal and ileocsecal 
regions may be torn by the inability of these fixed parts 
of the gut to keep pace with the wider range of the small 
intestine, during rapid forced displacement. This mechanism 
may be likened to the way in which the cracker may be snapped 
off a whip. It occurs in falls from a height where the 
patient lands on the feet or buttocks. Certain particular acci- 
dents are prone to cause intestinal rupture, the more common 
being kicks or blows from the fist over the abdomen, falls 
from a height, striking flat upon the abdomen on an irregular 
surface, “ run-over ” cases, where the wheel passes across 
the abdomen or back, and crushing of the trunk between 
heavy objects. There are numerous rarer and some quite 
curious accidents which have led to the production of the 
lesion, one such being the forceful contraction of the abdom- 
inal muscles themselves. 

From the stand-point of the severity of the lesion, cases 
are classified into contusions, ruptures of some of the coats, 
and complete rupture. There are authorities, notably W. 
Korte,^ who consider contusions and ruptures of some of 
the intestinal coats as of importance, chiefly from the fact 
that such lesions frequently cause a later necrosis of the 
visceral wall and eventuate in a perforation. As Case IV of 
this series illustrates, there is another aspect of such lesions, 
namely the development of paralytic ileus from trauma to 
the intestinal coats in contusions and similar injuries. Further 
emphasis will be laid on this point later. Obviously the next 
development of all lesions which cause immediate or delayed 
perforation is the inception of peritonitis. In small ruptures 
this outcome may be delayed by the everted intestinal mucosa 
plugging the aperture. Such cases must be quite rare, and 
this conservative adaptation of nature is at lx:st but tem- 
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porary. The nature of the peritoneal inflammation v-aries 
somewhat with the position of the lesion. Holes in the 
jejunum are less dang'erous than those in the ileum, because 
of the relatively low bacterial count of the high intestine. 


Case I (Death). — Patient was a farmer, previously in good 
health, twenty-six years of age. Seventy-two hours before ad- 
mission to the hospital he had been kicked in the abdomen by 
a horse. He immediately suffered intense pain and was so 
shocked that he had to be carried home. Pain continued without 
intermission, and with great intensity all over the abdomen, 
up to time of operation. Twelve hours after injury^ vomiting 
began, and continued at intervals. In spite of enemata and 
cathartics given by his physician, bowels had not moved since 
onset of trouble. Urine normal. On examination, patient had 
frank peritonitis, apparently general. There was distention, ab- 
sence of abdominal respiratory movements, rigidity and tender 
ness everywhere, movable dulness in both .flanks, and obliteration 
of liver dulness. . There was perhaps an accentuation of t c 
rigidity and tenderness in the right lower quadrant. Patien s 
condition bad. Temperature 103°, pulse 100, leucocytes 10,200. 

A right rectus incision, rather low, was made, whic 1 
mediately disclosed large quantities of free pus in the ab omm 
cavity. The ileum three feet above the 
ruptured, the orifice being about i cm. in diameter. e ^ 
was flushed freely with salt solution and a rubber tu P ^ 
in the hole in the gut, being secured by a In 

retention suture. Counter-incisions for drainage w'ere 
each flank; a drain was carried from the first ^ 

pelvis, and the rubber tube in the gut was surroun e 
The excess of the wound was hastily closed, iniorovcd 

table in very bad condition. However, his con 1 1 ^ 

greatly after an infusion of salt solution con a L 
of I to 1,000 adrenalin to the litre. appearance 

.perature was 100.6 degrees, pulse 100, and g gpemoon, 
good except for restlessness and distention. Bu y 

the temperature rose rapidly to 105.6 degree response 

came very rapid and weak. This time operation. 

to stimulation, and death ensued 42 previously 

Case II (Recovery). -Patient was a girl, pre' 
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seven years old. She entered the hospital 36 hours after falling 
off a porch. She had struck upon her abdomen, on the angle 
of an upturned brick, such as frequently are set in the ground 
as a border about a flower-bed. Immediately after the accident the 
child suffered intense abdominal pain, and began to vomit within 
five minutes, continuing to do so until the time of operation. There 
had been complete constipation since the accident in spite of 
numerous cathartics by mouth. On examination, the condition 
was manifestly one of general peritonitis. Thighs were drawn 
up ; abdomen rigid ; general tenderness over abdomen ; dulness 
in both flanks; liver dulness obliterated. Temperature 101.4 
degrees, pulse 144. No point or area of especial tenderness. 

A mid-line incision, the larger part of which was below the 
umbilicus, was made, and large amounts of free pus at once 
welled out. A careful search of the abdomen was begun at the 
ileocjEcal valve, and no lesion found until the high jejunum 
was reached, where there was a rupture, about large enough to 
admit tip of index finger. The hole was ragged, with everted 
mucosa about its periphery, and situated near the mesenteric 
attachment. It was closed with a purse-string suture of catgut, 
which was reinforced by mattress sutures of the same material. 
This caused some narrowing of the lumen at the point of 
repair, but the finger invaginated into the gut above could be 
carried down through the constricted part without difficulty. 
A gauze pack was placed to the point of rupture and a liberal 
drain placed to the pelvis. Flanks were not drained. Tlie wound 
was rapidly closed, and the child left the table in very bad con- 
dition, pulse being 168 per minute. 

The patient was treated as are other cases of peritonitis. 
She was placed in the Fowler position, given salt solution per 
rectum, which was very well retained, and absolutely nothing 
by mouth. In addition, subcutaneous infusions of salt were given 
for the first 36 hours, at intervals of about 12 hours apart. 
Feeding was resumed verj- cautiously, rectal alimentation being 
relied on until the fifth day after operation. Vomiting continued 
for several days, but rapidly decreased in frequency. The general 
condition the day after the operation Avas much better, pulse falling 
to iro, and the temperature to 100.2 degrees. The bowels moved 
on the third day. From this time on the patient steadily im- 
proved, with occasional slight fluctuations. On the seventeenth 
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a.y the patient had another attack of vomiting, following an 
indiscretion m .diet, which subsided promptly after an enema 
and restriction of food. On the twenty-second day the patient 
e t t e hospital entirely well. The wound discharged large 
quantities of fluid during- the first 24 hours. As this diminished 
t e drains were gradually removed, all the original gauze being 
out by the fifth day. Ihe wound was entirely healed at the 
time of discharge from the hospital. This patient was recently 
heard from, six months after her injury, and she is entirely 
well and has gained considerably in weight. 

Case III (Recovery). — ^Patient was a farmer, fifty-one years 
of age, in fair health except for a right inguinal hernia of 14 
years standing. Fifty hours before admission, the patient 
stumbled while walking on his farm, fell and struck his truss, 
over the inguinal region, against a rock. He immediately felt a 
sickening pain in the lower abdomen, and collapsed, so that he 
experienced great difficulty in going the short distance to his 
house. The pain continued in intensity and became general 
over the abdomen. Vomiting began several hours after the 
injury and persisted. There was complete constipation. On ex- 
amination, the abdomen was found greatly distended ; wth slight 
general rigidity, most marked in the right lower quadrant; 
no dulness in the flanks ; liver dulness obliterated. Tenderness 
everywhere, most marked in the right lower quadrant. Pulse 
90 per minute; temperature 100,4 degrees, leucocytes 16,000. 
In the previous cases a definite diagnosis of peritonitis was made. 
In this instance, because the injury was so peculiar and because 
it was thought that at one time peristaltic waves were seen, 
the possibility of obstruction was considered. 


A low right rectus incision was made, and at once gas 
escaped from the peritoneal cavity, and turbid fluid was dis- 
covered, especially in the pelvis, where ' there was quite an 
accumulation of pus. The appendix was normal. The intestine 
was then traced upward, and a foot above the ileocmcal valve 
was found an opening, opposite the mesentery, about i cm. m 
diameter. As this was pulled up faeces and gas escaped, as 
though the hole had become for a time occluded by the damage 
loop sticking to another loop, or to the parietal peritoneum. 
The aperture was closed with fine black silk sutures. The pe^s 
and right lumbar fossa were drained through the origina m 
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cision, and packs were carried to the sutured spot in the bowel. 
A counter-incision was made for drainage in the left flank. 
The patient stood the operation well. 

Second operation : Obstructive symptoms developed, and 
three days after the first operation it became necessary to do 
an enterostomy just above the point of rupture. The fecal fistula 
thus formed drained profusely, relieving the obstructive symp- 
toms, but causing infection of the abdominal wall and extensive 
ulceration from the digestive action of the discharges. The 
patient meanwhile was passing some of his intestinal contents 
through the normal channels. 

Third operation : After the patient had been relieved of 
several slight obstructive attacks by simple restriction of diet, 
the enterostomy was closed, three months after the first opera- 
tion. The ulcerated area is now healing well and there is no 
leakage of intestinal contents. The patient is practically well, 
being about in a chair, and remaining in the hospital simply 
for convenience in having the healing wound dressed.'-*^ 

Case IV (Recovery). — Patient was a colored boy, fifteen 
years old, previously entirely healthy. While he was standing 
between an open gate and its gate-post, a cow had charged 
violently against the gate, crushing the boy against the post, 
and forcibly driving a part of the gate against the abdomen 
just to the right of the umbilicus. This occurred loi hours 
before admission. Immediately after the accident, there was 
sharp abdominal pain, collapse, and free vomiting. The pain at 
this time was described as general over the abdomen, although 
most intense just to the right of the timbilicus. The attack of 
primary vomiting soon subsided, and there was no further vomit- 
ing, — a peculiar feature of this case. Distention increased gradu- 
ally, constipation was practically absolute. There was no nausea 
to indicate reversed peristalsis. On admission, the clinical find- 
ings were as follows : abdomen greatly distended, but not rigid : 
no visible peristalsis: tenderness general but not marked: no 


* Tins patient. Case III, died six weeks after sending this paper 
to press. At his death the surgical results v.'ere apparently entirely satis- 
factorj'. There was no fecal fistula, no obstruction, no peritonitis. So 
far as could he learned, death resulted from a general astlicnia, the patjcnt 
never becoming very strong, and the end coming quite suddenly and 
unexpectedly. 
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muscle spasm and no masses felt. On percussion, there was 
general tympany, and no movable dulness discovered. Pulse 
good, no per minute; temperature (rectal) lOi degrees, leu- 
cocytes 4,000. The absence of rigidity, free fluid, leucocytosis, 
or marked tenderness made against peritonitis, and hence against 
ruptured bowel. The absence of signs of hemorrhage pointed 
against rupture of the liver or kidney. A diagnosis of adynamic 
ileus from trauma Avas made. 

First operation : A mid-line incision, chiefly above the um- 
bilicus was made, and at once there was a gush of old blood. 
This was not very great in amount and was soon mopped out. 
There was no soiling of the peritoneum. The upper intestine, 
greatly distended, was picked up and traced downward. After 
passing down a number of feet, a loop was reached which 
presented marked signs of injury. There was no perforation, 
but over an area about 14 cm. long, the gut was contused, its 
serous coat ragged and rough, and the muscular wall infiltrate 
with old extravasated blood. This loop oozed when handled an 
was considered the source of the free blood above mentione . 
Below this area the intestine Avas flat, collapsed, and einpy> 
presenting a marked contrast to the distended condition a ove^ 
A further search, hampered by the ballooned gut, reveae 
other lesion. The injured area Avas 5 or 6 feet above tie 1 eo 
csecal valve. An enterostomy AA-^as made immediately above ^ 
traumatized area of the intestine, a tube being inserted into ic 


lumen of the gut. . ^ 

Second operation; The tube placed in the intestine, J 

described, never drained. The marked distention of the a 0 
became even greater, but there Avas still no nausea nor vomi 
Apparently all peristaltic movement, normal or 
been reflexly inhibited. Eserin and pilocarpin 
peatedly in large hypodermic doses were without effect. A 
operation was done, four days after the first, A\uth the 
relieving any possible kinking around the tube. No cau , 
than lack of motive force, could be discovered to accoun 
lack of drainage. A solution of eserin (i mg. to 2 c.c. 
solution) Avas applied to the serous surface of a ^ 0 °? ° ^ 

^it without causing any contraction Avhatever. lo re 
mstention, a large amount of the and fecal conte 
paralyzed.2Ait nically emptied out. This time. 
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ing, instead of putting in a tube, the loop of gut already opened 
was packed outside the abdominal cavity in gauze. On the third 
day following this second operation, the enterostomy began to 
drain fecal material for the first time, on tlie eleventh day after 
the original injury. There was rapid relief of distention, and 
marked general improvement in the patient’s condition. 

Third operation: This consisted simply of the closure of 
the fecal fistula two weeks after the second operation. A re- 
section, with lateral anastomosis, was performed, the only note- 
worthy feature of which was the difficulty encountered from 
adhesions. After this, the patient’s convalescence was compara- 
tively uneventful. He was discharged in very good condition, 
forty-three days after admission to the hospital. 

In reviewing these cases one fact is especially worthy of 
emphasis. All four patients were brought in late in the his- 
tory, of the illness, the shortest intervening period since injury 
being 36 hours. The reason for such delay is in part explained 
by the fact that this hospital drawls many of its patients from 
a widely spread rural population. Two important features of 
our cases depend upon this delay. In all of them, the develop- 
ment of abdominal and general symptoms had proceeded so 
far that the existence of a condition imperatively demanding 
a laparotomy was very manifest. If, however, the long in- 
terval following injury made the diagnosis and method of 
treatment matters of easy decision, for the same reason the 
successful prosecution of treatment was rendered all the more 
difficult. The experience of others lends weight to these 
assertions. 

All authorities emphasize the difficulty in deciding upon 
the presence of a visceral lesion in the first hours follow- 
ing injur}\ In nearly all severe abdominal insults, whether 
or not they be associated with damage to the deeper structures, 
there is rapidly developing shock, usually associated with in- 
tense pain and vomiting. This condition may last for a numljer 
of hours. If there has been rupture of a hollow viscus, with 
ensuing peritonitis, the primary shock may merge into the 
latter condition without a perceptible demarcation. On the other 
hand, the symptoms of peritonitis may be delayed, appearing 
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some time after shock has subsided anW • 
patient simply suffering the evident. Is the 

".s srr “r -"--“/rK 

toneal disturtencffXwh^^tnlupta 

a.f ntl, / progressive return to nonnal, or is it merelj 
neritn ° gmesceiice before symptoms of a spreading 

L h m- important and difficult step in 

the handling of such cases lies just here. To wait for the 

eopment o distention, rigidity, the obliteration of the 
ver u ness, etc., is to throw away the great advantage of 
ear y intervention, before the general peritonitis, which 
causes these symptoms, has been established. Andrews-" even 
a vises against waiting for successive hourly leucocyte counts, 
and with wisdom. To overcome the difficulty various writers 
lay emphasis on various clinical observations. The cardinal 
S3^ptoms of pain, tenderness, muscle spasm, shock, and vom- 
iting may be quite as pronounced in severe parietal trauma 
alone as when visceral lesion is associated, hence subsidiary 
points have attracted attention in the effort to determine the 
presence of an injury to intestine, etc. Thus Munro, in Keen's 
System of Surgery,” cites Perez “ as laying great stress on 
the value of continued, rapid and superhcial breathing- In 
the same article, Mauclaire and Roger ^ are quoted as be- 
lieving the injury to be serious when the muscle spasm and 
tenderness rapidly become general over the abdomen, and do 
not .remain confined to the area of injury in the early hours 
after its occurrence. These points have failed however to 
impress the majority of observers with their importance. In- 
deed Bottomley ^ after analyzing an equal number of cases of 
abdominal injuiy, with and without visceral lesion, found that 
shock, pain and vomiting varied in individuals in die early 
hours, irrespective of the nature of the lesion, and that many 
cases could only be decided by exploration. In fact, this is 
the opinion of practically all recent writers on the subject, and 
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emphasis is laid on the necessity for exploring all cases of 
trauma of tlie abdomen by blunt force sufficiently severe to 
arouse the suspicion that the viscera have suffered. It is urged, 
and with reason, tliat the additional assault of the anaesthetic 
and exploration on a person already suffering from shock — 
who may not have internal injuries — is decidedly less to be 
avoided than the chance of permitting a ruptured gut to leak 
unrestrained, until it shall have given rise to sufficiently out- 
spoken symptoms to make the nature of the injury evident. 
This necessity for exploration has not, we feel, been sufficiently 
impressed upon the medical profession in this country. The 
lack of appreciation of this necessity on the part of our pa- 
tients’ physicians is a decidedly more potent factor in the 
delay elapsing before they come to us, than is the number of 
hours travel that separate them from us. The difficulty of 
diagnosis is easily appreciated from the facts already pre- 
sented, but this difficulty in itself should make all the more 
evident the wisdom of immediate consultation with a surgeon 
and exploration in most instances. 

Cases which are seen somewhat later usually are easier 
to diagnose. The persistence for hours of vomiting, or its 
recurrence after an interval of cessation, is an important in- 
dication that there is more than a superficial contusion. The 
same is true of the persistence and increase of rigidity, tender- 
ness, and distention. When these findings are supplemented 
by obliteration of liver dulness, fluid in the flanks, fever, leu- 
cocytosis, etc., we have of course an unequivocal picture of 
peritonitis, which with the histor}'- of trauma, makes the diag- 
nosis of subcutaneous rupture of a hollow viscus almost cer- 
tain. The only other condition which could cause doubt would 
be the rupture of some parenchymatous organ, like the liver 
or spleen, with hemorrhage into the abdominal cavity, Sucli 
a lesion would usually be associated with anjemia, restlessness, 
thirst, low red corpuscle count and the other signs of con- 
cealed hemorrhage. The two lesions are so closely related 
in their cause and treatment, that they may really be con- 
sidered as belonging to the same class of cases, and therefore 
not further discriminated. 
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In those cases seen later, the treatment is the same as 
in the group of early cases previously discussed; namely, 
exploratory laiDarotomy. The diiference lies only in the fact 
that the indications for operation now are much clearer, the 
operative procedures required more difficult and time-con- 
suming, and the prognosis much more grave. To tlie general 
statement that all these cases should be operated, there is 
but one exception ; namely, where the patient is already mori- 
bund. Even here refraining from operation should be care- 
fully considered, because as Case II reported in this paper 
and experience with peritonitis of other origin in many other 
instances has shown, the rule of never giving up hope is a 
pretty good one. At any rate the operator gives his patient 
the benefit of a chance by interfering, whereas such a case 
left to nature is equivalent to an admission of defeat. 

The chances for a successful termination without opera- 
tion are practically nil; with operation, the chances vary in- 
versely with the period intervening between the receipt of 
injury and the time of intervention. Thus Petry® collected 
42 cases, of which 18 were operated in the first 24 hours, with 
success in 44,5 per cent. ; whereas of the remaining 24 cases 


opei'ated later than 24 hours, 75 per cent, were lost. A sum- 
mary of Brunner’s statistics shows that within the first 10 
hours a majority recover; from 10 to 20 hours, the chances 
are even; and after 20 hours there is a rapid increase in the 
percentage of cases lost. It is admitted that this probably 
represents too favorable a view of the x’esults, as more suc- 
cessful than unsuccessful cases are apt to be reported and 


collected. The force of this stricture is seen by comparing 
Brunner’s figures with those of Berry and Giuseppi • collected 
from the records of 10 London hospitals for a period 0 
15 years (1893-1907) and embracing in all 132 cases. 0^ 
these, 48 cases were not operated and all died. Seventeen ot 
84 cases operated were saved, 12.8 per cent, of the tota 
number of cases. No case recovered when operated upo 
more than 28 hours after injury, and only two when opera e 
Z-I than t2- hours ’after injury. These figures speak with 
sufficient eloquence for the importance of early operation. 
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will be noted that the latest of our peritonitis cases died, 
and the earliest made the easiest recovery. 

There is, of course, another factor in the question of 
mortality than the simple one of time, and that is the value of 
the therapeutic measures invoked. The great improvements 
inaugurated in the last few years in the treatment of general 
peritonitis show their effects very clearly in tliis group of 
cases. These improvements are familiar to the entire sur- 
gical world as the Fowler-Murphy method, and may be sum- 
marized briefly as the elevated posture, the rigid restriction 
of everything by mouth, and the administration of fluids in 
small amounts and at frequent intervals per rectum. VVe feel 
that to this we owe the recovery of two of our cases long 
after the deadly time-limit of 28 hours of Berry and Giuseppi. 
That this is probably true, is further suggested by finding 
other successful late cases (Legnani,® Poncet”) in the 
literature of the last three years. 

The repair of the local damage depends upon its extent. 
A small hole is best closed by sutures; a large lesion may 
be best handled by resection and anastomosis, if the patient 
be received early and in good condition; otherwise by en- 
terostomy. This is really a matter of subsidiary importance, 
provided its execution is not so difficult mechanically as to 
prolong the operation unduly. The essential question is the 
successful treatment of the peritonitis, the extent of which 
depends largely on the duration of the condition. In all of our 
cases it was quite general. It is our practice to drain the pelvis, 
the site of the lesion after its repair, and sometimes the lumbar 
fossae. Then the patient is put almost upright in bed, rectal 
administration of normal saline solution is started, and usually 
a subcutaneous infusion. The weight of authorit}', in all but 
some? of the recent publications, urges the use of free irriga- 
tion of the abdominal cavity with sterile nonnal salt solution 
in large amounts (30-50 litres). It is the experience of this 
clinic that better results are obtained without such irrigations, 
unless there be gross soiling Avith faeces, undigested food, etc. 
It may seem unnecessar}^ to protest against the giving of 
cathartics to these patients, but our cases testif}' to tlic con- 
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trary. In the second case, a number of doses of salts escaped 
promptly through the perforation in the jejunum, and were 
found along with many other things in the pelvis. As to the 
convalescence, there is nothing requiring remark as different 
from that of peritonitis cases in general, except to point out 
that some vomiting is to be expected, perhaps for a number 
of days, and that one should be on guard against a secondary 
obstruction. 


So far, this paper has consisted chiefly in a consideration 
of the possibilities resulting from rupture of the intestine. 
Three of our four cases involved this lesion, and tlie great ma- 
jority of reports in the literature are of such injuries. Our 
fourth case presents certain interesting features which are 
deserving of individual comment, best made in separate para- 
graphs from those devoted to a consideration of rupture. 
Although the etiological factors of intestinal contusions, such 
as Case IV presents, may be identical with those causing rup- 
ture, and indeed a contusion may later become a perforation 
from the necrosis of the injured areas, nevertheless tlie clinical 
picture and necessary treatment of such a case as Case IV 
presents distinct differences from Cases I, II and III. The 
pathological development, in the two groups, of course pro- 
ceeds along very different lines. With the establisliment of 
a rupture, peritonitis ensues; there follows inevitably the 
evidences of the local inflammation with the constitutional 


signs of rapid toxic absorption. When a contusion, as in our 
last case, causes a local paralysis of the intestinal musculature, 
with a consequent ileus, there follows naturally the syndrome 
indicative of obstruction. It would be a work of superero^- 
tion to elaborate here the typical descriptions of peritonitis 


and intestinal obstruction. The slower development, lower 
leucocyte count and better general condition of tlie patient m 
obstruction will usually help in the diagnosis as well as the 
local differences in abdominal signs and symptoms. But whi e 
it is possible that some obstruction cases arising from un 
intestinal contusions may present the typical 
certainly did not Nausea and vomiting most cterac 
features of obstruction, were strikingly absent after 
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hours. The allied symptom of sharp colicky pain, and the 
accompanying sign of visible peristalsis were also not dis- 
covered. These peculiarities occasioned some difficulty in mak- 
ing a diagnosis, but in looking back over the case, it would 
seem highly probable that the contusion of the gut not only 
caused a direct paralysis of the area damaged, but also resulted 
in a reflex suppression of peristalsis throughout the small in- 
testine. In no other way is it easy to explain the curious 
clinical symptoms and operative findings. The wonderfully 
good condition of the patient during the long interval of 
adynamic obstmction (ten days in all) is worthy of comment. 
So also is the utter failure of the administration of pilocarpin 
and physostigmin to reestablish peristalsis. With the renewal 
of this function the case presented then simply the common 
problem of closing a fecal fistula. 

Although rupture is more frequent and results in a more 
fulminant disturbance, the occurrence of paralytic obstruction 
from blunt force presents essentially the same problem. That 
is to say, such lesions demand, in our opinion, exploratory 
laparotomy and the appropriate handling of the obstruction. 
In early cases, with active peristalsis above the damaged loop, 
a lateral anastomosis, with resection of the injured area, is 
perhaps indicated. In an instance such as ours, of four days 
standing and with no evidence of muscular action in the gut, 
the requirement would seem to be immediate establishment of 
an enterostomy, with the mechanical removal of as much gas, 
fecal matter, and intestinal secretion as possible. One very 
definite result of this procedure is to relieve the great disten- 
tion of the obstructed bowel,' which contributes much toward 
aiding the return of peristalsis. This relief of tension is in 
itself sufficient argument against the view which some might 
advance, that nature should be left to take care of the case. 
Admitting that the contusion may subside and the damaged 
loop once more take up its function and thus relieve obstruc- 
tion, it is very doubtful if this would occur were the over- 
distention not relieved. 

In conclusion, there are a few details concerning these 
injuries, which should be mentioned for the sake of complete- 



372 


HARVEY B. STONE. 


ness. These accidents are most frequently met with in males 
during youth and early manhood, and in females during child- 
hood, tliese of course being the periods of greatest exposure 
to trauma from the habits of life. Preexisting lesions, such 
as hernias, ulcers, adhesions, etc., of course increase the 
liability of rupture should trauma occur. Our third case is an 
illustration of this statement. Lax abdominal muscles afford 
less protection than a wall which is contracted, and hence very 
sudden accidents are more frequently the cause of visceral 
lesion than those in which the patient has some warning. All 
parts of the gastro-intestinal tract have been injured, to sav 
nothing of the other abdominal viscera, but the ileum and 
jejunum are more often involved, the colon and stomach less 
frequently. Thus in 219 cases, the small intestine was affected 
172 times, the large 26 times and the stomach only 21 times. 
Lesions of course may be multiple, or may be associated with 
rupture of other organs. We are inclined to feel that vomiting 
is apt to arise sooner if the lesion be above the level of the 
umbilicus than if it be below. Thus Case II began to vomit 
almost immediately, whereas in Case I and Case III there was 
quite a pronounced interval before vomiting commenced. 
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TRANSGASTRIC JEJUNAL FEEDING.* 

AFTER GASTRO-ENTEROSTOMY COMBINED WITH GASTROSTOMY. TESTED IN A 
CASE OF ARTERIOMESENTERIC ILEUS. 

BY ARNOLD SCHWYZER, M.D., 

OF ST. PAUL, MINN. 

The problem of feeding a patient suffering from a very 
vulnerable open gastric ulcer has many a time been under dis- 
cussion and the advice to resort — in a desperate case — to a 
jejunostomy had remained as the only help, though little satis- 
factory, first because an external fistula of the small gut has 
the tendency to very troublesome leakage (a point which, how- 
ever, can be avoided by a good technic) ; second, dangerous 
adhesions and kinks in the bowel may be formed; third, a 
speedy emptying of the acid gastric juices, the most important 
element for the cure of the ulcer, is not influenced by it; and 
finally, on account of this latter an operation must follow 
later on in most of these severe cases. It may be said, how- 
ever, that when the food is taken by mouth in the normal way. 
the gastric juice is by far more freely secreted than by any 
other ingestion. In extragastric feeding HCl is therefore to 
be expected only to a moderate amount in the stomach. Ex- 
perience has taught, that in the long run feeding by a gas- 
trostom}!- fistula is mostly insufficient, and that the patient 
slowly loses ground by it. It can thus be concluded that by 
jejunal feeding the nutrition suffers much more, because the 
presence of chyme in the duodenum is of great importance for 
the secretion of the pancreas. A jejunal fistula can therefore 
onl)' be of great use when avc have to tide the patient over a 
starvation of a number of weeks, but there it does infinitely 
more than rectal feeding. I had concluded that in a case of 


* Read before the Western Surgical Association, Omaha, Xch.. Decem- 
ber 20, igog. 
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severest gastric ulcer, where gastro-enterostoiny and in addi- 
tion a jej unostomy seem desirable, a better result could be 
obtained by a modification of these operations for drainage 
and for extragastric feeding. This modification I had a 
chance to try in a case of duodenal obstruction with a most 
rebellious stomach. This patient does not exactly belong to 
the group of cases spoken of, but shows the possibility of 
usefulness of this procedure in different conditions. The case 
is through a number of rarer occurrences interesting enough 
in itself to be related in detail. 


Sr. S., nurse in charge of one of the floors at St. Joseph s 
Hospital, aged 23 years, who had been in splendid health up to 
the end of 1907, began to look thinner after that time. She was 
suffering from very little pain but could not- eat solid food, and 
during February and March, 1908, was living practically only on 
buttermilk and even had to gradually reduce the quantity of this 


On April 6, 1908 , 1 first saw her, and she remained under m) 
observation until April 23- 

vomiting, and at times the vomitus contained blood, 
from food lessened the amount of vomiting but did not prote 
complete cessation. The blandest ingesta i" , 

were vomited up very shortly after being taken. 1 h pnb_ 
ranged from 50 to 80 ; temperature, from 98 to 99 /v A 
tions of surgical interference were rejected until Ap 3 , 
“rrmission fo operate was granted. Prel.minao' 0 
narcosis, one-sixth grain of morphine with A., gr. ■ P 
given hypodermically. On opening the ,|,e 

appeared slightly balloone^ and a^so tte upper^ 
pyloric ring being wide. At the lower e ,1,^ 
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denum with the gall-hladd . dissected free- 

to contain small stones. le g gall-bladder was 

The lower ducts were norm 1 . A d am 

led out through a stab wound ® . compressing the 

“ pressed through ^txper men h^evl, is no. beyond 
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of the omentum to the abdominal walls at a point a little below the 
level of the spleen. This adhesion was divided. The bulk of 
the omentum was fixed in the pelvis and could not be moved up- 
ward, as if broadly adherent. The abdominal walls were tightly 
stretched and pressed toward the vertebral column (the narcosis 
then not being complete). We were struck by the lack of space 
anteroposterially in the umbilical, region. After forcible forward 
retraction of the abdominal walls the omentum was gradually 
drawn out of the pelvis. It was not adherent but u’'as verj'’ 
bulky. The transverse colon was long and large and had also 
been lying below the promontor}^ The small intestines were 
entirely collapsed and contracted. The condition suggested 
arteriomesenteric ileus. The omentum was brought into contact 
with the wound and one stitch caught it in the lower angle to 
hinder its returning to its former position. The abdomen was 
now closed. Right after the operation the respirations were 
12 ; pulse 88. Two hours afterward the respirations had slowed 
to 8 per minute, and soon afterward to only 4 per minute. Next 
morning pulse weak and irregular — 122. Vomiting became con- 
tinuous and considerable blood was noticeable in the vomitus. 
The vomitus was composed of liver and pancreas secretions. 

I determined now to combine a gastro-enterostomy with gas- 
trostomy and pass a gastrostomy tube through the opening in 
the anterior wall of the stomach and across the stomach through 
the gastro-enterostomy opening some distance into the jejunum. 
By the use of a rather large Murphy button a rubber catheter 
could be passed through its opening into the lower arm of the 
jejunal loop, and since this catheter would nearly but not tightly 
fill the lumen of the button the tendency would be to retain the 
infused food in the intestine, though some drainage was possible 
along the tube and through the side walls of the button for the 
gastric and other regurgitated secretions. In accordance with 
these purposes the wound was reopened. The omentum again 
seemed to be down into tiie pelvis. It was raised up, and with as 
little eventration as possible the first part of the jejunum was 
secured and an antero-inferior gastro-enterostomy was done, the 
smaller half of the button being inserted into tlie stomach. Then 
a good distance from the gastro-enterostomy opening a tin> 
opening was made into tlie stomach wall, just enough to make it 
'possible to force a soft catheter through, which was however 
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rigid enough so as not to double up too easily, and thus not to 
have its jejunal end eventually expelled back into the stomach 
by the collection of a greater quantity of food in the gut. This 
catheter was brought out through the gastric half of the button, 
then inserted into the lower half, and now the button was closed. 
The catheter was pushed in far enough to reach about lo or 12 
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the inner one catching the catheter, the outer one being fixed to 
the fascia of the abdominal walls, which were now closed by figure 
of 8 silkworm sutures. 

The operation, including the closure of the wound, took 35 
minutes. Before taking the patient from the operating table 12 
ounces of thick malted milk were administered through the tube 
into the jejunum and coffee and water per rectum. The pulse 
shortly before the operation was 132, the respirations 8 per minute. 
After the operation the pulse was 144; respiration 5. Half an 
hour later the respirations were 4 per minute; then at 10.30 p.m. 
only 3 and at 10.45 2 respirations were observed per minute. 

Some blood was then vomited. Every hour 3 ounces alternatingly 
of strong malted milk and beef tea were given into the jejunum. 
In the night the temperature went up to loi'/g by axilla, but after 
a very heavy sleep it was evident by morning, that oil had been 
added to the lamp. The next da)% April 25, at 8 A.M., pulse no; 
respirations 7 per minute. Now a new trouble came. At ii a.m. 
the patient began to complain of very severe pain and vomited 
a large basin full of dark green fluid with apparently a very small 
quantity of the injected food. An hour later again such copious 
vomiting and very frequently during the afternoon, so that the 
feeding had to be stopped. The gall-bladder drainage yielded 
only ver)' little bile. Late in the evening after severe pain in the 
stomach again a large amount of dark green fluid was vomited. 
The pulse however had come down to 93 ; the respirations were 
13, and the night was good. 

The next morning (April 26) we tried to counteract the 
vomiting in assisting drainage by having the patient repeatedly sit 
up for 10 minutes with a back rest, though she was extremely 
weak. The copious vomiting, however, of greenish fluid kept up. 
No particles of food were seen in it. It was evident that we 
had the picture of acute dilatation of the stomach with that well- 
known abundant secretion into the stomach ; this picture was how- 
ever previouslj' modified by the prompt vomiting and now hy 
our drainage. Could for such cases the cause lie simply in an 
obstruction of the lower duodenum, the copious fluids being per- 
haps only moderately increased or even normal quantities of 
stomach, duodenum, pancreas, and liver secretions combined? 
The quantity of these four secretions has beetr found to be much 
larger than we formerly thought, and to be nearly equal in 24 
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hours to the individual's volume of blood and lymph together. 
Stomach washing relieved the patient greatly for some time. The 
jejunal feeding is kept up, but hardly any pressure allowed. The 
fluid in the irrigator is kept at a level with the pit of the stomach. 
For a larger feeding one hour is often required, and no food is 
administered if after removing the clamp on the feeding tube 
there is escape of any amount of the formerly ingested food. 
There is however no discharge of malted milk from the tube one 
hour after giving 4 ounces, while one-half an hour after the 
feeding a little appears on removing the clamp. Cream is added 
to the malted milk. Either the stomach has very poor contracting 
power or stomach contents, slime, etc., have blocked the small 
amount of space left in the Murphy button, or both factors com- 
bine to the effect that apparently all the secretions in the stomach 
must be washed out or vomited. Cascara with the feeding causes 
several defecations. The feeding through the catheter becomes 
severely distressing ; the nausea, vomiting and weakness produce 
again a very miserable condition. 

I then inserted on the third day after the second operation a 
stomach tube and removed about 10 ounces of bile-stained fluid. 
Considering this to be digestive secretions it was now mixed with 


7 ounces of thick malted milk, 3 eggs and some salt and was 
infused into the jejunum. The same was done in the evening 
of the same day and twice the next day. This seemed to produce 
a very favorable change. Four and a half days after the second 
operation the patient was given buttermilk in sips by mouth and 
retained it all. The feeding, mixed with the gastric secretions, 
was kept up twice daily. The tube leading to the gall-bladder 
was removed on May 4. The patient had by this time begun to 
complain so much, that feeding in. any way became almost im- 
possible and had to be greatly reduced. On May 6 the pulse ran 
high, up to 160 and 168 with a temperature of loi. The patient 
was most dilapidated, wanted to be left alone to die. We feare 
that the comparatively large button made part of the trou e, 
large quantities of blood having appeared in the stools, bu i 
seemed necessary that the feeding be pushed. One 
cream and milk, 3 tablespoonfuls of sugar 

given by the tube and at the same time stomach v. 

Ind a moderate regurgitated portion of the feeding thus r 
This was repeated every 8 hours. 
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The next day pulse very weak— 130 to 150. Feeding kept up. 
When food was vomited, it was given again by the tube. On 
May 10 she began again to eat a little. On May ii she was 
taken out into a chair. On May 12 she ate so nicely that feeding 
through the tube was omitted. The patient was from then on up 
every day and began to feel better and gradually stronger. The 
tube was removed from the stomach 3 weeks after the operation ; 
the button did not pass until 60 days after the operation. This 
I think was due to its large size. The first weighing 8 weeks 
after the operation, gave 88 pounds, while the patient had weighed 
156 pounds before the sickness. 

Now, one and a half years after the operation, the patient is 
looking well, weighs I2ij4 pounds, has no complaints e.xcept that, 
when she was greatly overworked, she vomited a few times. She 
is again in charge of one of the hospital floors. 

Contrary to Laffer’s views in the Annals of Surgery 
(March and April, 1908), arteriomesenteric ileus has to be 
considered as an established pathological condition. Two elab- 
orate publications in support of this have appeared this year : 
Nakahara’s, from Enderlen’s clinic in the Beiirage cur kliuis- 
chen Chmirgie, Bd. Ixiv, Heft i, and lately V. Haberer’s 
from V. Eiselsberg’s clinic, in the Archiv fur klinischc Chir~ 
urgie, Bd. Ixxxix, Heft 3. Haberer in reviewing the litera- 
ture says, that no case, where all other means were fruitless 
and Avhere therefore surgery had to be resorted to, had as yet 
survived. 

It may be that this combination of gastrostomy with gastro- 
enterostomy and transgastric jejunal feeding will be of use 
in some of these and similar conditions. 

After the gastro-enterostomy is done, the additional gas- 
trostomy with the insertion of its tube into the jejunum is of 
course a ver)’’ simple affair and adds certainly much less to the 
operative trauma than the somewhat bulky title of the paper 
would lead us to presume. 



THE PROPOSED FISTULO-ENTEROSTOMY OF VON 

STUBENRAUCH. 


BY WALTER S. SUTTON, M.D., 

OF KANSA3 CITY, MO. 

Assistant Professor of Surgery, Kansas State University. 

It has doubtless been the experience of most surgeons 
of larg'e practice to meet one or more cases of persistent 
post-operative biliary fistula in which the conditions known 
from the preceding operation argued against the success of a 
secondary cholecystenterostomy or choledocho-enterostoiny. 
Numerous procedures have been proposed for the relief of this 
distressing condition, the most promising of which are the 
fistulo-enterostomy of V. Stubenrauch^ and the choledocho- 
plasty of Sullivan.- Neither of these has been tried by its 
author on the human subject, though both have given promis- 
ing results in animal experiments.^ 

It has been the author’s pleasure to follow a case on the 
service of Dr. J. F. Binnie in Avhich the V. Stubenrauch pro- 
cedure was carried out. Since, so far as we have been able to 
ascertain, this is the first application of the method to the 
human subject, it has been deemed advisable to publish this 
brief description of the operation and its results. 


The patient, a woman of fifty-seven years, came to operation 
because of persistent and progressive jaundice, coupled with 
digestive disturbances, loss of weight, and tenderness over tlie 


'V. Stubenrauch: Ueber plastache Anastomosen zwischcr Galjcn- 
wegen und Magendarmcanal zur HeiUmg der completcn aiisscrcn Gal en- 
fistel. Arch, fur klin. Chir., Ixxix, 4 S. 1025, 1906. , a Af A 

- Sullivan, A. G. : Reconstruction of the Bile-ducts, Journal A. i • - - 

a c J in the enhjee. in n-hieh the method 

with at least temporary success. Brewer, Geo. E.. Hepa 

Anastomosis, Annals of Surgery, h, 6. 
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gall-bladder region. The usual incision exposed a long Riedel's 
lobe extending far below the normal hepatic margin, and under 
tnis a green, slightly thickened gall-bladder, showing a moderate 
number of adhesions to the great omentum and hanging well down 
toward the pelvis. The gall-bladder ■was opened and a considera- 
ble quantity of tarry bile was evacuated. The common duct, which 
was larger than the forefinger, also contained tarry bile but no 
stones. This was opened to facilitate exploration and a tight 
stricture was found in the lower part, due to a tumor of the 
head of the pancreas. There were no enlarged glands in the 
neighborhood and the condition was regarded as chronic pan- 
creatitis. The abdomen was therefore closed with gall-bladder 
and choledochus drainage. The tubes were removed in about a 
week, after which one of the sinuses rapidly closed while the 
other — later proving to be the gall-bladder drain — continued 
to discharge a good quantity of normal bile. The jaundice 
gradually disappeared but the stools remained acholic. At the 
end of four weeks this was still true, and the patient was told 
that the biliary discharge from her abdominal sinus would 
probably be permanent. This caused her great distress, and 
she expressed in strong terms a desire to have the benefit of any 
procedure which might offer her relief. It was therefore decided 
to try the efficiency of the proposed procedure of V. Stubenrauch, 
which uses a diverted segment of gut as a canal to carry the 
discharge from a biliary^ fistula back into the intestinal tract. 
The operation was as follows: The abdomen being opened 
by means of a vertical incision below and slightly median to 
that of the first operation, a loop of ileum about eight feet from 
the cacum was picked up and brought out through the wound. 
This was divided between clamps in the usual manner, the in- 
cision being carried into the mesentery' for about three inches 
in such a direction as to preserve the blood supply of both 
portions of gut (Fig. i). The proximal end of the distal seg- 
ment was inverted with a temporary' purse-string while the distal 
end of the proximal segment was united end-to-side with the 
distal segment, as far as possible from the line of section (Fig. 
2). The mouth of the fistula was then cleaned as thoroughly as 
possible and its edges excised. A subcutaneous track was bur- 
rowed in the superficial fat from the upper extremity of the 
wound to the opening of the fistula ; and through tins was drawn 
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the blind end of the diverted gut-segment (Fig. 3). This free 
end was allowed to protrude a short distance and was tightly 
tied with a strong ligature so that it might slough open in tlie 
course of a few days. The operative wound was closed without 
excessive pressure on the emerging gut-segment. 

Three days later the protruding gut was cut away— a proceed- 
ing which was accompanied by free arterial bleeding, thus testi- 
fying to the good condition of this portion of the gut. Later 
in the same day a rubber tube was inserted — one end in the 
biliary fistula and the other in the subcutaneous segment of in- 
testine — being safe-guarded from passing entirely into one or 
the other of the passages by an attached thread. The following 
day the patient passed a bile-stained stool. Six days later — nine 
days in all after the operation — the rubber tube was removed, 
and the edges of the fistula freshened and undermined for a 
short distance and then brought together. Three days later tin's 
last wound reopened and discharged bile and faces. 

This discharge continuing and remaining unchanged in char- 
acter, it became plain that the attempt was a failure and that 
the fecal fistula must be closed. Accordingly, 26 days after 


the operation the patient was again taken to the operating room, 
the subcutaneous limb of gfut exposed and freed. It was found 
only lightly adherent with its peritoneal coat preserved and 
glistening, though that portion of the mesentery' wliich supplied 
it was more firmly united to the surrounding tissues. This 


portion of the intestine was removed close to the anas- 
tomosis and the open end closed and inverted. Palpa- 
tion through the wound showed the tumor of the head 
of the pancreas markedly larger than before and gave 
indication that the biliary fistula consisted of the gall-bladder 
itself and not of the track of the choledochus drain as there 
been some reason to suspect. This latter was confirme > 
exposure of the fistula for a shqrt distance. The gall-ba cc 
was found to be shrunken, much thickened and firmly ^ 
to the neighboring structures on all sides. With great 1 cu 3 
it was freed as far as the cystic duct. The second portion o 
duodenum was mobilized by separation from the posterior a 
inal wall along its right margin and the trimmed opening 
gall-bladder united with this by means of a ^ ^ 

supported by some reinforcing sutures. Closure of 1 
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was made with drainage to the site of the anastomosis. There 
was little drainage and the tube was removed on the third day. 
The patient improved in color and strength and even gained 
weight. The button was passed on the thirty-seventh day after 
operation. 

This result shows that while the proposed operation of V. 
Stubenrauch is perfectly feasible as a problem in human archi- 
tecture, it is a failure on physiological grounds. The diverted 
segment of gut in some cases at least will fail to exhibit suffi- 
cient peristaltic activity to prevent the back-flow through it 
of intestinal contents. Whether this is due to the absence of 
the impulse to contraction normally imparted to each segment 
by the one immediately above it in the act of peristaltic con- 
traction, to the fact that any narrowing of the lumen in the 
subcutaneous portion of the gut is resisted by the adhesions to 
the surrounding tissue, to interference with the sympatlietic 
nerve supply coming through the mesentery, or to a combina- 
tion of all these factors, we must leave it to the experimental 
physiologist to determine. 



permanent colostomy.=>- 

an improved original operative method, 

BY HOWARD LILXENTHAL, M.D., 

OF NEW YORK, 

Attending Surgeon to Mount Sinai and Bellevue HospiUtls. 

Hef of obstmcHn^ artificial anus for -the permanent re- 

by most 

The mentel picture ^'■“’“Sation of life, 

uncontmlltthi^ u ^ ^ opening suggests the constant 

annoW «^tus, the painful and 

cosa and th ^ ^ ^^oighborhood of the exposed mu- 

short dressings-in 

ordinarv actual and permanent disability for the 

aonlral T of life. Various forms of 

tnfr d^r obturators, etc., have been devised for hold- 
tn fli ^ arges in check, all more or less uncomfortable 
to the patient and all inefficient in action. 

, . ^east eight years I have been performing an opera- 

tion which obviates nearly all the discomfort and filthiness of 
CO os omy. he patients have absolute control of the bowels 
and can even hold a considerable quantity of fluid injected 
into the colon. The bowels move once or twice a day, the 
patient knows when the movements are. about to occur and — 
iwt y any means the least advantage — ^he is not annoyed by 
the necessity for wearing an appliance for obturation. The 
operation has been tested many times and the patients have 
been for the most part carefully followed up. A description 
of the steps of the operation follow; 

An incision about 3^/^ inches long, more or less, is made 
over the outer third of the left rectus muscle and parallel with 
its fibres. The tipper end of this incision is just about on a 


♦ Read before the Section on Surgery of the New York Academy of 
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liije between the umbilicus and the left anterior superior iliac 
spine, but the exact length and location of the wound depends 
somewhat on the amount of subcutaneous fat present. 
Through this incision the fingers explore the abdominal organs 
and the type and limitations of the stricture or tumor are 
learned. The sigmoid flexure, be it well developed or not, 
is drawn out. As is well known, this part of the intestine 
varies greatly in length, but all is taken out which can be with- 
drawn without tension. The two legs of the loop are sepa- 
rated as widely as possible, the upper leg being sutured to the 
peritoneum and posterior rectus sheath in the upper angle of 
the wound, and the lower is sutured in a similar manner to the 
inferior angle. Silk or linen thread is the suture materia], 
and the stitching is done by the continuous method, every third 
stitch being tied so as to avoid purse-stringing. The meso- 
sigmoid is now sutured through and through to the peri- 
toneum on each side (Fig. i). 

At the lower leg of the loop the gut is doubly ligated very 
tightly with heavy silk or cotton twine. Section is carefully 
made between the ligatures, taking care to avoid soiling from 
the small amount of imprisoned intestinal contents. Pure 
carbolic acid on a gauze sponge is used to sterilize the mucosa. 
Chain ligatures of catgut or silk are now passed through the 
mesosigmoid so as to prevent hemorrhage, and this membrane 
is then cut across. We now have a short piece of sigmoid, 
the distal leg of the loop in the lower angle of the wound and 
a long piece sutured in the upper angle of the wound. The 
remainder of the mesosigmoid is cut awa)"- from the long piece 
of intestine, freeing it completely. The entire wound is now 
protected by gauze packings, the peritoneum by our previous 
procedures being entirely closed off by suture. We should 
have about 3 or 4 inches of free sigmoid at the upper angle 
of the wound. If there is more it should be ablated. Four 
equidistant clamps are now placed at the edge of this upper 
piece of intestine, the gloved finger is inserted into the lumen 
of the gut to the place where it is held to the peritoneum by 
suture; an assistant rotates the clamps so as to twist the gut 
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around its longitudinal axis, after the manner described by 
Gersuny, from 180 to 360 degrees according to the texture and 
thickness of the walls of the sigmoid with which we are 
working. By withdrawing and reinserting the finger from 
time to time the degree of constriction which this manceuvre 
produces may be accurately gauged. ' When this seems to be 
sufficient for the purpose — a matter of individual judgment— 
a few'^ interrupted silk or linen sutures passed through tlie 
visceral peritoneum and submucosa to the aponeurosis of the 
external oblique, hold the rotated gut in. position. It is now 
necessary to make sure by re-examination that a sufficient 
twist has been accomplished. If this seems satisfactory more 
sutures should be put in to hold the gut firmly to the apo- 


neurosis. 

In examining with the finger now we find a double sphinc- 
ter, the first one at the twist, the second, more an angulation 
than a sphincter, at the point of peritoneal fixation. A few 
chromic gut sutures close the portion of the remaining voun 
in the aponeurosis. The sphincteric action is maintained by the 
fibres of the rectus muscle as well as by the twist m the m es- 
tine. A large sized, rather stiff-walled rubber rectal tribe, no 
a woven one, is now inserted about 6 inches into the in es in 
and is tied in place, a single light suture 
walls guarding against its accidental extrusion. T le 
der of the wound is left open and packed with 
tube is led off into a receptacle at the side of the e . 
wounds always become more or less ^nfecte , ut ^ 
encountered a true phlegmon only once and then a g 

cision' sufficed for its drainage. ^ 

About a week after the operation the tube i y b 
■drawn and the redundant sigmoid burned 
■actual cautery. Anaesthesia is not / ,ired dur- 

will be found that repeated cauterizations v b J 

ino- the course of the healing in order to 

““cosa to fte skin level. D^ly open. 

should be practiced so as to ^eep the Pat.e 

The string around the lowei piece 
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ttictaess of the walls of the sigmoid with which wc arc 
working. By withdrawing and reinserting the finlrfrom 
time to time the degree of constriction which this mamtuvre 
produces may be accurately gauged. When this seems to be 
suljicient for the purpose— a matter of individual judgment- 
al few interrupted silk or linen sutures passed through the 
visceral peritoneum and submucosa to the aponeurosis of the 
external oblique, hold the rotated gut in position. It is now 


necessary to make sure by re-examination that a sufficient 
twist has been accomplished. If this seems satisfactorj’’ more 
sutures should be put in to hold the gut firmly to the apo- 
neurosis. 

In examining with the finger now we find a double sphinc- 
ter, the first one at the twist, the second, more an angulation 
than a sphincter, at the point of peritoneal fixation. A few 
chromic gut sutures close the portion of the remaining wound 
in the aponeurosis. The sphincteric action is maintained by the 
fibres of the rectus muscle as well as by the twist in the inles- 
tine. A large sized, rather stiff-walled rubber rectal tube, not 
a woven one, is now inserted about 6 inches into the intestine 
and is tied in place, a single light suture passing tlirough its 
walls guarding against its accidental extrusion. The remain- 
der of the wound is left open and packed with gauze while the 
tube is led off into a receptacle at the side of the bed. These 
wounds always become more or less infected, but I have 
encountered a true phlegmon only once and then a single in- 


cision sufficed for its drainage. 

About a week after the operation the tube may be witn- 

drawn and the redundant sigmoid burned off iv.fl. !;« 
actual cautery. Anaesthesia is not iiecessaiyc Even tben i 
will be found that repeated cauterizations ivil! be 
in<r the course of the healing in order to bring tbe mte. 

“ * , the skin level. Daily irrigations through the tube 
mucosa to the sKin i i nntipnt’s bowels open, 

should be practiced so as to keep P ^ 
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removed in three or four days, otherwise there might be danger 
of complete and permanent closure and it is necessary to main- 
tain patency here for the sake of drainage. 

The control of the bowels is learned gradually by the 
patient, and he is assisted by a constipating diet and, for the 
first few weeks, small doses of deodorized tincture of opium 
and of subgallate of bismuth, 20 grains 3 to 5 times a day. 
It takes about a month for the final result to be attained, but 
the functional result in all uncomplicated cases will be found 
perfect. 



myeloma of the long bones* 

BY FRANK S. MATHEWS, M.D„ 

OF KEW YORK. 


Until recently a list of the benign tumors of tlie bodv 
^vould have shown one derived from each of its tissues except 
marrow.^ Some writers now include “myeloma” in tlie list, 
but Its significance is variable. This is not remarkable when 
we remember that this form of tumor is just being differen- 
tiated fiom the sarcomata and that the marrow itself is a 
complex structure. However, its cells may be divided into 
two categories : First, those concerned with osteogenesis, such 
as reticular stroma cells, some of which become fat cells and 
giant cells known as osteoclasts. Second, the cells lying in 
the meshes of the former and engaged in blood manufacture, 
such as myeloblasts, lymiphocytes, erythrocytes, and others. 

According to Adami, “ not only may there be overgrowtii 
of one or other of these orders, but even overgrowth of one 
particular form.” Hence we need not be surprised in the 
future to learn of several varieties of bone-marrow tumors. 

Before recounting the cases fonning the basis of this 
paper, we may remark that none of them belong to tlie group 
of tumors to which the term “myeloma” is most often 
applied. The myeloma referred to is characterized as follows : 

It is composed of large round or polyhedral cells; it originates 
in the marrow of vertebrre, ribs and cranium, is a tumor of 


advanced life, is ahvays multiple and Bence-Jones albumosc 
found in the urine. X-ray evidence wdll show that there arc 
multiple tumors, and the detection of albumosc m the tinnc 
clinches the diagnosis. Adami says this tumor has been 
recognized for many years under a variety of names. »- 
uncommon and never forms metastases. ^ 

During the writer's connection with St. ^fary s I T ' 
for Children, he has seen clinically or has . 


* Read before the New York Surgical 


Sociefy, April 12, 
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laboratory of the hospital five cases of tumor of the long 
bones, the pathological and clinical details of which follow. 

Case I. — Female, age 40 (patient of Dr. Charles T. Poore, 
who disarticulated at the knee joint for a central tumor of the 
upper end of the tibia). Fig. i is a recently made skiagram of 
the bone. The specimen had been split in its long axis. The 
tumor has originated at the end of the diaphysis, has destroyed 
bone and exhibited a marked pulsation over the inner tuberosity. 
The patient has remained well 19 years. 

Case II. — Female, age 28, patient of Dr. Charles N. Dowd, 
who disarticulated at the knee joint for central tumor of the upper 
end of the tibia. Fig. 2 is a microphotograph of the tumor which 
had practically destroyed the upper end of the bone. She was 
well when last heard from, four years after operation. 

In both of these cases the tumor had expanded the bone 
and had reached such size as to be in contact with periosteum 
and joint cartilage, though in neitlier case had these structures 
been transgressed. Both cases are well, though the point of 
amputation was no great distance from the disease. 

These two tumors in their histology are very similar ; they 
are what is usually called giant-celled medullary sarcoma. 
The microscopic picture of one of these tumors is very strik- 
ing. First there is the very cellular spindle-celled stroma : 
second, a very free vascular supply ; and third, the giant cells. 
They are not called “ giant celled ” because of an occasional 
giant cell, as might be the case in a great variety of tumors, 
but because in these tumors giant cells are of such size and 
number as to constitute their most conspicuous feature. One 
may often count a hundred in a microscopic field and one 
giant cell may have a hundred clearly defined nuclei. 

Normal bone marrow contains giant cells known as osteoclasts, some 
of which have a large, single lobulatcd nucleus, others many .separate 
nuclei, still others a nucleus like a hollow sphere with holes in it. The 
osteoclasts, beside being normally found in the marrow, arc found under 
pathological conditions following the course of vessels through the Haver- 
sian canals and appearing under the periosteum, where they may he 
conspicuous in such tumors as the giant-celled epulis of maxilla and 
mandible. 

It is rather attractive to tliink of the giant cells of a myeloma .1'= 
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of lone® Sf ,lf ofhT lanr'' 

developed m marrow, tnmor or periosteum from the advealii LTbW 
vessels whenever needed, for the removal of foreign parti * A ' ta 
th may be urged that they are very abundant fn the mjlte »1 
ra ler conspicuously absent in the sarcomas of bone or other tissues. 

How shall we classify these tumors? Ribbert,- who recog- 
nizes but one variet}^ of myeloma (the kind previously de- 
scribed), calls them sarcomata, but says of them: "Barring 
the local destructive process, the giant-celled sarcomata belong 
to the less malignant tumors. They grow slowly, are usually 
extirpated from the hone with good result, eveti occasionally 
recede and have little tendency to metastasis.” 

Sutton calls them myelomata and says they neither infect 
lymph-nodes nor disseminate, 

Adami in his chapter on Sarcoma has omitted giant-celled 
sarcoma and in a foot-note states that this tumor has been 
taken from the sarcoma group. It finds a place in the chapter 
on Myeloma, and of it he says : “ It grows locally most often 
in the shaft (marrow) of long bones or in the jaw; it may 
also be periosteal, as in the giant-celled epulis of the jaw; )ts 
growth is expansile, leading to the absorption of the surround- 
ing bone; it does not form metastases, save in the infrequent 
, cases in which it undergoes sarcomatous modification; it does 
not recur on complete removal, and, as recently shown, it is 
only necessary to remove the portion immediately invohei 
with a very small surrounding zone.” 

Case III.— H. McG., age 13. Admitted to St. 

pital for Children, August 27, 1903; '•'die 

The boy had had tenderness about the middle of the su 

tibia tor two months but there had been no ,11*1 

had been no inflammation or tranma. ‘ 

staft there was a fusiform swelling four inc .« cn^ 

the anterior border of the “X 

^frarp»crrs™n:^ar:ar«^^^^^^^^ 























Fig 6, 



Case V. Osteosarcoma of upper end of tibia. 
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down through the periosteum which was peeled back and the 
perforation enlarged until the medullary cavity was opened for 
about four inches. The medulla was replaced by a red vascular 
tissue which had perforated the cortical bone at one point. 
The tumor tissue was removed with a curette. The edges of the 
gutter thus formed were cut down so that the periosteum could 
be folded over into the cavity of the shaft as in the Neuber opera- 
tion. The skin wound was closed and recovery was uneventful. 
No recurrence has appeared in seven years. 


Histology , — ^The tumor, as might be inferred from its method of 
removal, is in small pieces and in many areas infiltrated with blood. 
The tissue is channelled hy many thin-walled blood-vessels, and occupying 
the intermediate spaces is the tumor mass proper made up of large 
polyhedral cells with fair sized deeply staining nuclei and abundant 
cytoplasm (Fig. 3). In places the cells contain a reddish brown pigment, 
probably blood pigment. There are also giant cells, but none of large 
size. In large areas of the tumor they are entirely absent. In spots 
they show a tendency to group themselves about blood-vessels or tissue 
spaces, as illustrated in Fig. 4. 


Here we have a tumor rather different in its histology 
from the two former and one’s impression would be that it 
was more likely to prove malignant. Such, however, cannot 
be the case, since the tumor had already perforated the bone, 
since the operation was only a curetting and the growth has 
not recurred in seven years. I believe the histological an 
clinical discrepancy to be only apparent. The tumors 0 tre 
giant-celled variety previously described probably originate in 
the osteogenetic elements of marrow, and were a ° 

such origin of a distinctly round-celled type it would pro a ) 
be malig-nant. But in this case the tumor probably owes i s 
origin to the marrow cells (myelocytes) w^hich are in 
normal adult form round cells. • 1 1 fpH 

We are not dealing with cells which have ^ 
from the normal, hence malignant, but to quote ami 0 
more, “ with cells which when at their fullest eve opn 
are' of relatively simple type.” 

Case IV.— P.'S., girl, age 5 years. 

Hospital June, 1904, for knock-knees, by suprac ^ 

of the femora. Readmitted to hospital Ma) i7> ® 



frank s. Mathews. 

iiie shaftl,ro™ma/to ”> 

The stoo^ was that a la^?’ ''J' 

of the taock-knee operation and had 

gram was taken and ZZZ A skia- 

tumor then by X-ray This 

metastases. ^ ^ apparently not formed 

six ^elrafterTt' ^ ' 9 .o, nearly 

months the tn ? ^ock-knee operation. In the past nine 

puts vLv H H u ^onsiclerably in size. The patient 

fnntV i ! the limb. Bone has disappeared in 

the liZ^'u '^he circumference of 

• ^ inches. The child is undersized but not iil- 

nouris e , and abdominal and chest examination is negative. 

bhe gets about by using a crutch. Pathological fracture has not 
occurred. 


_ Case V. A. D., age 14. Admitted October 6, 1902. This 
child also had a growth at the upper end of the tibia. Amputation 
was done by Dr. Dowd above the middle of the thigh. She was 
removed from the -hospital on January 28, 1903, witli the wound 
unhealed, the disease progressing in the stump and presumably 
disseminating, as she left the hospital in ver}' poor condition. 
This case contrasts in many ways with those above mentioned. 
The disease was given a wider berth at operation, but three 
months later was progressing to a fatal termination. 


This growth would be classed as a spindle-celled periosteal 
sarcoma. Reference to the skiagram of the bone, Fig. 6, 
shows that the growth was actively engaged in bone forma- 
tion, an osteosarcoma as distinguished from the myelomas 
which are destructive of bone. Sections from parts of the 
hard tumor showed all of the different stages seen in tlie 
development of normal bone in cartilage. There can be seen 
hyaline cartilage, absorption of the cartilaginous matrix, ca - 
cified cartilage and fairly typical new bone. As soon, thoug . 
as one leaves the original growth attached to die 
examines detached tumor masses~say in the skin-one 1 
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none of the tissues mentioned, but only a typical large spindle- 
celled sarcoma.* 

The papers of Nancrede ® and Coley, ^ wliich have appeared 
within a year, warn us of the terrible malignancy of bone 
sarcoma. Sutton tells us of a case of his tliat ran its course 
within three months, the patient being suffocated by intra- 
thoracic calcified metastases. As these very malignant tumors 
of the periosteum often invade the bone and marrow, it is not 
unlikely that at times they have been mistaken for medullary 
growths and hence a malignancy attributed to medullary 
tumors, which they do not deserv^e. Rotch " shows a very 
good skiagram of a periosteal sarcoma invading the bone. 

The myeloma here considered then is a tumor resembling 
the i*ed marrow of young bone characterized by great vascu- 
larity, by giant cells and spindle to round or polyhedral cell 
structure. It is benign. Nearly all writers agree that it does 
not form metastases. It is admitted that it might undergo a 
sarcomatous transformation just as a myoma of the uterus 
might. Bloodgood, who calls them sarcomata, says he has 
investigated loo such cases without having found one authentic 
case of dissemination. 

We may say that it possesses a malignancy of the second 
order, — that is, from its local destructiveness, — hence leading 
to the sacrifice of limbs. Clinically it selects most often the 
upper end of the tibia, less frequently the lower end of the 
radius. Then comes the femur, mandible, humerus, ulna, and 
clavicle in a series of diminishing frequency. 

The patients are usually under twenty-five years of age. 
There Avas a history of trauma in but one of our cases. The 
growths are described as “ expansile,” which means that bone 
is destroyed by the tumor, while new bone is being deposited 
by the periosteum. When the tumor reaches the periosteum 

* It has been maintained by some that in oiscs like this tiie sarcoma 
does not form specialized tissues like cartilage and bone; that the 
sarcoma is destructive only, and that its presence stimulates normal 
cells of the periosteum to form these tissues, i.r., that the sarcoma cells 
and bone-forming cells arc difTcrent, simply intimately associated in the 
mi.vcd grrowth. In this tumor one can sec almost every gradation from 
spindle-celled sarcoma to normal bone. 
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shell crackling. The vascularity of the tumor and the di.f- 
pearance of bone give rise finally to a pulsatile growth and 
the impression of bone aneurism.’’ While a myeloma 
destroys bone, spicules of bone often penetrate tlie tumor 
rom the surface after the manner of the new bone in sub- 
periosteal hsematoma. This may delay spontaneous fracture. 

A number of writers say these tumors may occasionally 
retrogress. One case described by Coley would seem to be 
of this kind. Two inches of the lower end of the radius 
had been resected by Hibbs. Two years later the cavity was 
occupied by a soft mass of tissue and the wound had refused 
to heal. Bull, Curtis and Coley recommended amputation, 
which was refused, and the patient recovered without other 
treatment and was well six years from the date of resection 
of the radius- 

Diagnosis . — In the early days of such growths the X-ray 
picture will aid greatly. These growths usually originate in 
the diaphysis of the long bones adjacent to the epiphysis. 
This is well shown in Fig. 5 and less well in Fig. i. Sotch® 
shows a skiagram well illustrating this origin. Even when 
the disease is advanced and the epiphysis involved they do 
not perforate the joint cartilage. They may stretch the peri- 
osteum without invading or destroying it for years, as m 
Case IV. If we diagnose a tumor of marrow by X-ray or 
otherwise, we are fairly safe in assuming it to be a myeloma. 
Sutton says, “I am inclined to think that round- or^pindle- 
celled central sarcomata of the tibia are rare tumors.” 

Assuming then that we are dealing with a myeloma, it 
may be the multiple myeloma already mentioned. Tins wi 
probably occur in the aged, and skiagrams of a ^ 

bones will show multiple tumors. Those chiefly a ^ 
the cranial bones, vertebras, sternum and nbs. 

in tKe urine. On ihe other 
variety will affect the extrem.t.es ra“*“e ,1 „e, 
the tibia. The patient tv.Il be young ^ 

Treoinwiif.— The writer has been 
for the last ten years Bloodgood's articles on bone 
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Progressive Medicine. Much credit is due to him for urging 
the conservative treatment of the myelomas. He calls them 
giant-celled sarcomas, but says he has never heard of one 
disseminating, that he has personal records of i6 cases of 
such tumors of the long bones and that all are alive and well. 
This is indeed very unlike the behavior of sarcoma, certainly 
of bone sarcoma. So long, however, as these tumors retain 
the name sarcoma we may expect the average surgeon to 
accord them the usual treatment of sarcoma, namely; the 
widest possible removal. Since nothing worse than a local 
recurrence is to be feared after operation on the myelomas, 
and since medullary round- or spindle-celled sarcoma is so 
exceedingly rare, we are justified in palliative operation and 
even exploratory incisions and final resort to microscopic 
diagnosis. 

If the diagnosis of myeloma is reasonably sure we may 
curette the disease in cases where a bone shell can be left behind. 
In other cases a subperiosteal resection may be employed. 
In the lower end of the radius this procedure has the advan- 
tage over the ordinary resection, that the ulna does not have 
to be resected too, as would be the case when the periosteum 
of the radius is sacrificed. In the case of the upper end of 
the tibia, amputation has been the rule, but some cases have 
been curetted, leaving a large cavity which has required a 
year or two for healing and filling with new bone. 

Tumors in which the periosteum has been reached and 
stretched out by the growth may still be curetted, with the 
possibility that repeated curettings may finally bring a cure, 
as has been the result in some cases, or the attempts to pre- 
serve the limb may fail and amputation be finally required. 
Sutton speaks as though amputation were necessar}' when the 
femur is involved; but though without experience in such 
cases, I see no reason why in an early tumor where the epiphy- 
sis is uninvolved a resection of part of the bone or a sub- 
periosteal resection should not be tried in the fonner case, 
expecting a short limb. Our Case IV would seem too cxtcnsi\’c 
for such treatment, and conservatism would seem only to 
suggest the preservation of a slump of the femur to permit of 
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the use of an artificial limb. It is to be remembered that some 
cases have retrogressed after an operation which was deemed 
incomplete. 

The skiagrams presented were made by Dr. Louis 
Gregory Cole, the microphotographs by Dr. Edward Learning. 
I am indebted to Drs. Poore and Dowd for the privilege of 
using their cases. 
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Stated Meeting, March 23. 1910. 

The President, Dr. Ellsworth Eliot, Jr., in the Chair. 


OSTEOSARCOMA OF THE LOWER JAW TREATED BY PARTIAL 
OPERATION FOLLOWED BY MIXED TOXINS (Erysipela-; 
and Bacillus Prodigiosus). 

Dr. William B. Coley presented, a boy, seventeen years old, 
whose family history was good, and who gave no history of 
antecedent injury. When admitted to the General Memorial 
Hospital, January 10, 1910, he stated that he had always been in 
good health until the latter part of November, 1909, when he 
noticed an enlargement of his lower jaw, most marked in the 
region of the symphysis. The tumor grew very rapidly, extend- 
ing on both sides, and soon involved the floor of the month. 
There was no pain at any time. 

Examination showed a tumor, 4J4 by 2j^ inches in size, 
smooth and symmetrical, occupying the entire lower portion of 
the jaw and extending back nearly to the angle on either side. 
There was also a mass projecting downwards fully an inch be- 
yond the normal outline of the bone. The mass in the floor of 
the mouth was continuous with the jaw, and filled up the space 
nearly to the level of the teeth. The skin over the chin was nor- 
mal, and there was no evidence of ulceration in any part of the 
tumor. In consistence, the growth was very firm and hard, a 
typical osteosarcoma, causing marked deformity due to the clon.ga- 
tion of the chin. 

Inasmuch as the only operation that could be performed with 
any hope of success w6uld have been removal of almo.st the entire 
lower jaw as far back as the angle, it seemed wiser to do a 
partial operation, to be immediately followed by the use of the 
mixed toxins. Therefore, on January ii, 1910. with the assi^- 

3«7 
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tance of Dr. William A. Downes, the following operation was 

tlwit Th""" do'vnwafds, without cal- 

ting tt. The mncous membrane on the inner side was then cot 

exposing the outer portion of the tumor. The soft parts were sep^ 
arated from the tumor, and by means of a cltisel the larger part of 
the external portion of the tumor was removed, a sufficient amount 
of alveolar process being left to hold the teeth firmly. The inner 
portion of the tumor, which was somewhat larger in size than 
an English walnut, and occupied the floor of the mouth, was not 
touched at all. Macroscopically, the tissues removed were typical 
of osteosarcoma. 

A microscopical examination of the tissues was made by Dr. 
James Ewing, who reported it as a giant-celled osteosarcoma. It 
was not the ordinary encapsulated giant-celled sarcoma of the jaw 
or of the epulis type, hut a tumor infiltrating in all directions, 
of rapid growth and with a large amount of new bone formation. 

Two days after the operation the patient was put upon small 
doses of the mixed toxins, given in the pectoral region. These 
injections were continued about four times a week during his five 
weeks’ stay in the hospital, 28 injections in all being given. Only 
three of these were made into the tumor on the floor of the mouth. 

After the boy’s return to his home in Poughkeepsie, where 
he was under the care of Drs. Sadler and Borst, the injections 
were continued three times a week, the highest dose being five 
minims. They produced a moderate reaction, with an occasional 
chill followed by a temperature of 103 or 104, but usually only 
by slight malaise and a temperature of ^ or 100. 

After the first three or four injections there was notice 2 
marked diminution in the size of the growth that had been le t 
behind, both externally and internally, and when he left tlie los 
pital, the tumor in the floor of the mouth had diminished to on 
third of its original size. Since then, the remain er 0 
tumor had nearly disappeared. The tumor tissue wluch^-^ 
necessarily left behind externally had also . 

absorbed, and there was absolutely no deformity rem g 

fibrosarcoma of the upper jaw. 

De. Colev presented a man, twenty-five years ” 

ily history was good, and who f ^ of ite ■’PP'' 
months before the patient first noheed a swellm. 
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jaw, left side. This tumor gradually increased in size, causing 
partial obstruction of the left nostril. 

Operation, February — , 1910, Dr. Downes assisting. An in- 
cision was made through the mucous membrane just over the 
alveolar process, and through an opening into the antrum about 
the size of a small English walnut the tumor was removed by 
gouge and curette. The tumor was not encapsulated; the cells 
were moderately infiltrated. 

Dr. Coley said that in view of his success with the previous 
case of osteosarcoma of the lower jaw, it seemed advisable to try 
the mixed toxins in this case also before resorting to such an 
extensive operation as complete removal of the upper jaw. Ac- 
cordingly, four days after the operation, the patient was put upon 
the toxins, which were repeated four or five times a week. All of 
the injections were systemic, being given in the pectoral region. 
At the end of about two weeks, the remaining portion of the 
swelling had gradually subsided, and although it was still appa- 
rent, it was steadily decreasing in size. Should there be any 
evidence of an increase, an immediate radical operation would be 
done. 

SARCOMA OF THE OMENTUM. 

Dr. Ellsworth Eliot, Jr., presented a woman forty-six years 
old, who was admitted to the Presbyterian Hospital in November, 
1908, with a large uterine fibroid for which a supravaginal hys- 
terectomy was done, removing the tumor, together with the 
left lube and ovary and the right tube. The pathological report 
was “ fibroma of the uterus.” There were several large tumors, 
one of which showed central degeneration. The patient left the 
hospital cured. 

She was re-admitted in July, 1909, complaining of a feeling of 
abdominal distention and weight, with increasing distress. There 
was loss of appetite ; the bowels were regular ; no vomiting. Ex- 
amination disclosed tlie presence of an intra-abdominal mass. 

Operation, by Dr. George Woolsey. — Upon opening tlic abdo- 
men a considerable amount of blood-tinged, non-odorous fluid 
escaped, and a tumor about the size of a large grape fniit came 
into view. It was smooth and shiny, and purplish red in color. 
It was freely movable, and attached broadly to about si.x inches 
of mesentery and ten or twelve inches of small intestine, with 
several other loops adherent. It was also attached to the omen- 
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from the tumor, wh.ch was soft, elastic, friable and non-fluctal- 
ng. The mesentery was more firmly adherent, but after incision 
the pentoneum could be stripped off with gauze, each bared 
pace bleeding profusely. The pathologist reported that the 
growth was an encapsulated tumor composed of spindle cells with 
large nucleus-like cells of fibrous tissue; mitotic figures; rapid 

growth. Diagnosis, fibroma, much resembling spindle-celled 
sarcoma. 


The patient again presented herself on Februaiy 28, 1910, 
She stated that in the latter part of November, 1909, while 
examining her abdomen, she found a tumor the size of a list. 
She had had no other symptoms. The bowels were regular; no 
flatulence; no vomiting. Her weight had increased since her 
previous stay in the hospital. Examination showed a prominence 
of the abdomen on the right side and below the navel, where a 
mass was felt which extended from the level of the navel to the 
pelvic brim. It was firm and hard and freely movable, excepting 
that it seemed to be bound down posteriorly. It was rough to 
the feel, was not tender and no softened areas could be made out. 

Operation, by Dr. Eliot. — On opening the abdomen a globular 
mass, about six inches in diameter, was exposed. Its surface was 
irregular, and showed large veins. It was adherent to loops 
of small intestine, to the ascending and transverse colon and to 
the omentum and mesentery, and contained a small amount of 
serosanguinous fluid. After separating the adhesions, the tumor 
was removed. The pathologist reported that it was a spindle- 
celled sarcoma. 

Dr. Eliot said that while he understood that malignant degen- 
eration of a fibroid tumor was not an infrequent or rare second- 
ary condition, still this was the only instance that he could recal 
among the considerable number of fibroid tumors that had een 
seen and operated on at the Presbyterian Hospital during t le 


past ten or fifteen years. 

Dr George Woolsey said that the tumor removed by 1 
from the patient shown by Dr. Eliot at that time had ah tlie 
appearances of a malignant growth. What it grew fro 
^^uLtion, but it appeared to grow from the -- 
Lme resemblance to a mesentenc cyst, but was more 



SARCOMA OF THE OMENTUM. 


401 

feel. It was more adherent to the mesentery than to an}' other 
structure and the adhesions were very vascular. 

A short time after operating on this case. Dr. Woolsey said, 
he had another case of a very rapidly growing tumor of a similar 
kind, but much larger and more vascular. It was three or four 
times as large as the one in the first case. In this second case 
the growth was a sarcoma. The patient died from shock. 

Dr. Coley, discussing Dr. Eliot’s case, said the change in the 
type of a tumor from fibroma to sarcoma was well illustrated 
in a case reported by the late Dr. A. J, McCosh, where a Princeton 
student, following an injury, developed a tumor which was pro- 
nounced a pure fibroma. It was removed, but recurred within 
a year, and at the second operation it was pronounced a fibroma 
with some spindle-celled sarcomatous elements. It recurred 
again, and then showed distinct type of spindle-cell sarcoma. At 
a still later recurrence it proved to be highly vascular, and at the 
time of the patient’s death, instead of a spindle-celled sarcoma, 
it was almost of the pure round-celled variety. 

Dr. Coley said he could recall two or three other cases where 
a similar malignant degeneration had taken place, and this 
emphasized the importance of giving heed to the clinical signs 
of malignancy even if not confirmed by the microscopical e.x- 
amination. In the case shown by Dr. Eliot, some of the infective 
cells were doubtless left behind, and a further recurrence was 
almost certain to occur. For that reason, it might be advisable 
to employ the mixed toxins as a prophylactic measure. 

Dr. Frank S. Mathews said that the number of uterine 
fibroids that underwent sarcomatous transformation was prob- 
ably very small. Of 1700 such cases observ'cd by Cullen, only 
one per cent, showed sarcomatous changes. In a myoma cedeina 
and various degenerative changes may simulate sarcoma. !Most 
of the sarcomas of the uterus begin as sarcoma of the mucosa ; 
occasionally one originates in the musculature independent of 
any myoma. 

Dr. Robert T. Morris said that in one case where he had 
removed a fibromyomatous uterus and left the cernx two ycar.^ 
ago, a large tumor had recently developed rapidly from the cer- 
vix. He had removed this last week. Macroscopically. it was 
apparently carcinoma, but he had not yet received the pathological 
report. 
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VOLVULUS OF THE SMALL INTESTINE IN A CHILD. 

Dr. William A. Downes presented a girl, nine years old, 
who was admitted to the New York Hospital, in the service of 
Dr. Frank Hartley, on November 21, 1909. 

With the exception of measles, the child’s past history was 
negative. Two days before admission she was taken with violent 
abdominal pain, cramp-like in character, and accompanied by 
vomiting. The bowels had moved about the time the pain began, 
but not since. The pain was general at the outset, but later 
became more marked at the umbilicus. At the time of admis- 
sion, the child’s temperature was 98.4; pulse, 160; respirations, 
24 She was in a condition of extreme shock, with ashen color 
and cold extremities. The abdomen was retracted and fairly 
rigid, this being most marked in the umbilical region. A rectal 
examination showed an indefinite mass at about the level of the 
brim of the pelvis. No bloody mucus was passed, ho blwd 
count was maL, as the child was taken immediately to the operat- 

OpZtion.~The abdomen was opened through an inter- 
muscular incision, and upon incising the peritoneum, ab P 

of bloody serum escaped. The .S- 

i„g for a small concretion, .t rvas normal ^ ® 

Upon passing the finger along the deum i«ci<- 

ileooncal junction, the gnt became deejJy cjges 
ion was then enlarged by splitting fnimd to be mahog- 

and fully one-halt of the small of the mesenteo' 

any colored, with soggy walls. No defin J , . ^ „ no 

Sd be made out. The .0 ^ a 

resSc — pe— 

nl eSrf the Jemed 

child, even ‘4Ln out of the ^ 
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of salt solution was given during the operation. At the comple- 
tion of the operation, vomiting ceased almost immediatel}'. 

At the end of 24 hours the gauze dressing covering the intes- 
tines was changed. At this time, the color of the gut, seen 
through the gutta-percha dressing, was almost normal. At the 
end of 48 hours the dressing was done under ether, and the intes- 
tine was found to be absolutely viable. The mesenteric arteries 
were pulsating, and no trace of the former condition was visible. 
The fibrin was removed from the coils of intestine, which were 
then returned to the abdominal cavity, and the wound was closed 
with the exception of a small opening for drainage. The child's 
recovery was uneventful. 

Dr. Coley said that in one case where he had removed four 
feet of the small intestine for a strangulation of the gut. the 
patient made a good recovery, but subsequently suflered from a 
very severe diarrheea lasting a year. This condition was 
especially annoying after taking meat or solid food, while on a 
rice diet he got along fairly well. 

Dr. Downes said that in one case where he removed three 
feet of the small intestine, the stools were not aft’ected. 

INJECTION OF BLOOD FOR AN OLD UNUNITED FRACTURE 

OF THE TIBIA AND FIBULA; RESULT, BONY UNION. 

Dr. Henry H. jM. Lyle presented a man, forty-six years old. 
who sustained a compound fracture of both tibia: and fibula'. He 
was taken to a hospital where he was operated on September 30, 
1908. The fragments were reduced, tlic ends of the bones 
trimmed and the splinters removed. Three and a half months 
later there were no signs of union. A second operation was done 
at which sections of the bones were removed and' the ends fresh- 
ened. This was also unsuccessful, and four months later there 
were no evidences of union. At a third ojjcration an attcmjtt was 
made to correct the position of the bones and fre.shen the ends. 
Orthopa:dic braces were applied, and the ends of the Iranes 
stimulated under gas. This also proved unsuccessful. 

A year after the original operation the patient was admitted 
to St. Luke's Hospital, in the service of Dr. Charles L. Gibson. 
Examination showed an ununited fracture of the right tibia and 
fibula, and weak fibrous union between fragments of the left 
tibia and fibula. Operative and orthopa:dic nica.curcs having 
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failed, it was decided to trj- Bier’s method of blood inieclioti coni 
bmed with passive iTOerxmia. Accordingly, twenty c.c. of (he 
patient s own blood was injected between the fragments Four 
injections were given, and at the end of tliree weeks thm was 
firm fibrous union. Three weeks later there was bony union 

and the leg was so strong that the patient could bear his weight 
upon It. ^ 


CHOLELITHIASIS, SIMULATING CARCINOMA. 

Dr. Eliot presented a man, sixty-five years old, who was 
admitted to the Presbyterian Hospital on February i6, 1910, He 
had always enjoyed good health until about two months before 
admission, when he was exposed in a cold room for several hours. 
This was followed by a chill and an attack of vomiting. For two 
weeks he complained of constant chilliness, his appetite became 
poor and he had hot sweats after going to bed. He gradually 
I lost strength. Two weeks later, after a second exposure, he was 
obliged to remain in bed three days with a severe cold “ all over.” 
Since that time he had complained of chilliness; he had lost 50 
pounds in weight and much strength. He had a dull, continuous 
frontal headache and suffered from occasional sweats, usually 


at night. He thought he had become very pale. 

Six weeks prior to the patient’s admission he began to have 
attacks of vomiting, usually occurring about half an hour after 


eating, especially if he partook of meat. There was no nausea 
between the attacks of vomiting and no eructations of gas. The 
quantity of the vomitus was always small, and apparently con- 
sisted only of food particles. He was constipated. The stools 


were of the usual color, but small in amount. 

Physical ExaiitinaHon.— -The patient was moderately emaci- 
ated, with loose skin of a slight icteroid hue. The mucotis 
membranes were somewhat pale. The patient looked cachec 1 • 
The breath was sour ; the tongue heavily furred. The edge 0 
liver was an inch and three-quarters below the costal ma gJ 
he right niiddavicular line; it cbW not be felt th 

'rst/margin in the axillary line^ It was tWnjd 
felt as though it were being pushed forward from beh 
he edge, about two inches from the mid-line there was an 
tne eage, ^...j.+ance. There was no tenderness. 

no significant changes and coataaid 
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bile before the operation. A gastric analysis gave a total acidit}- 
of .197 per cent.: free hydrochloric acid, .058 per cent., and a 
trace of lactic acid. 

Operation . — This was exploratory in character. A median 
incision was made above the umbilicus, through which the stom- 
ach, gall-bladder and ducts, the duodenum, the pancreas, etc., 
were explored. As the gall-bladder was found to be enlarged, 
a second incision was made so that better access might be 
gained. Upon opening the gall-bladder, a stone, about the size 
of a large olive and ver\- soft in consistence was found in the 
neck. The bile was turbid and brown. There were adhesions 
about the cystic duct and pylorus. No new growth was found. 
The calculus was removed, and a catheter sewed into the gall- 
bladder for drainage. 

The patient made a good recovery from the operation. About 
twelve or fourteen ounces of bile, which soon became green and 
clear, drained into a bottle for the first few days, and on the 
fourth day the catheter was replaced by a rubber tissue drain. 
Since then the bile had flowed almost continuously from the 
wound, which had nearly healed. Since the operation, the 
patient had become brighter and had apparently gained some 
weight. The urine had persistently shown bile, and the stools 
were still clay colored, having been so since the operation. The 
patient was still in the hospital, but was allowed up in a chair 
and was slowly gaining. 

Smears and cultures from the gall-bladder .‘showed various 
kinds of bacteria, some resembling the colon bacillus. 

This case. Dr. Eliot said, was of special interest because it 
seemed to show a chronic condition of the gall-bladder that in 
its symptoms resembled carcinoma. The results of the test meal 
corresponded with carcinoma, as did the condition of the liver 
itself. The .slight jaundice from which the man had suftered had 
entirely disappeared. 

RECURRENT FLOATING CARTILAGE OF THE KNEE-JOINT 

(“JOINT MOUSE"). 

Dr. Ei.iot presented a boy. twenty years old, who was ad- 
mitted to the Presbyterian Hospital on February 16. loio. The 
history he gave was that three years ago, while running rapidly, 
he turned suddenly at right angles toward the left, using his 
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right leg to make the turn. He felt a sudden, sharp pain in the 
right knee joint, and limped home. Since that time he was 
occasionally seized with a sudden pain in the knee while walking, 
especially on going down stairs and on marked flexion of the 
leg. The knee occasionally became swollen. The patient had 
noticed a movable body in the joint, which he could slip about 
with his fingers. 

He was first admitted to the hospital in December, 1908, and 
a small, movable, rounded body rvas made out in the right kmee, 
just external to the patella. An operation was done, and a flat- 
tened piece of cartilage, about ^ by i by ^ inches in size was 
removed from the joint cavity. He was discharged cured in 


January, 1909. , 1, • i 

The following September, when swimming or walking, nc 

tcit a wobbling sensation in the right knee-joint. Tins 
became more pronounced. Sometimes, when walking, the ngh 
leo- would give way suddenly. He could demonstrate a srf 
movable bo?y just to the outer side of and a little above the 

‘""‘ofcratioi., by Dr. EHot,-A four-inch “f/ap' 

the outer part of the knee. This was <lf 

sule, the joint cavity was exposed, and a sm 

about the size of a small olive was J J. 

which was not touched with the hands, was ? 

saline solution, and closed. The wound 

three w^eeks in bed a plaster case "'- “Pf „ 

Dr. Euot presented a „j[p| on January 2.1. 

who was admitted into the “ “ stig bis 

,9x0. Shortly before admission he had^falc^. ^ 


xoxo. Shortly before admission h' ^ 

knee He was tillable to stand, an over tlic ink™*' 

Ofcm«o...-A curved i'-s-" inflame • 

'Ze r 
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up in plaster of Paris. The wound healed with primary union 
and the effusion rapidly subsided. The patient was discharged 
cured on January 25, 1910. On March i there was no lateral 
movement of the joint, although the patient still wore a lateral 
splint. 


APPENDICOSTOMY FOR ULCERATIVE COLITIS. 

Dr. Eliot presented a man, twenty-six years old, who was ad- 
mitted to the Presbyterian Plospital on December i, 1909, with 
the history of attacks of dysentery extending over the past three 
years. An examination showed ulcerations of the rectum and 
colon, and Amoeba; coli were found in the stools. 

Colonic irrigations with solutions of silver nitrate and creolin 
were given, but witliout improving the patient’s condition, and as 
there was progressive loss of flesh and strength, an appendicos- 
tomy was done. The appendix was about the size of an ordinary 
lead pencil, and contained Amoeba: coli. 

A catheter was introduced into the amputated appendi.x, and 
irrigations were commenced the day following the operation, and 
repeated two or three times daily. For the first three days saline 
irrigations in large amounts and at a temperature of from 1 10 to 
115° F. were employed. Then a 1-3000 quinine solution was 
substituted, the irrigation being given once daily. This was 
followed by an improvement in the character of the fecal dis- 
charge, and at the end of a week the quinine irrigation was given 
every other day. Tlicrc was a steady improvement in the 
patient’s condition : he gained flesh and strength, the tongue was 
clean, and the stools nearly normal. The jiatient had a slight 
relapse six weeks after the operation. The irrigations were still 
given once a week. The patient had returned to work. 

Dr. Rogicr.s said that in cases of colitis due to the presence 
of the Amoeba; coli the patients could not be pronounced cured 
until at least two or three years had elapsed. In one of his cases 
where an appcndicostomy was done three years ago the patient 
had frequently considered himself well, only to find that the 
colitis promptly relumed when the irrigations were suspended. 
Dr. Rogers said he had always supposed that the amoeba could 
not grow on the external skin, but in the case he had in mind 
the patient had an ulceration on the buttocks, and scrapings from 
this showed the presence of the parasite. 
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Dr. Eliot said he had one patient upon whom this operation 
was done at least five years ago, and who was still obliged, at 
irregular intervals, to repeat the irrigations. Personally, the 
speaker said, he believed a permanent opening should be left, as 
these patients were never beyond the danger of a recurrence of 
the colitis. 

TRAUMATIC ASPHYXIA. 


Dr. Eliot showed a man, twenty-three years old, who was 
admitted to the Presbyterian Hospital on November 20, 1909. 
The history obtained was that while fixing an elevator door, the 
weights- of the elevator fell, striking his left shoulder. These 
weights amounted to 16,000 pounds, and as they fell the elevator 
stopped automatically, so that he was subjected to the weights for 
a fraction of a second only. At the time of the accident, he wore 

a soft shirt and collar. _ 

When observed, the patient’s face was black, with a sharp 
line of demarcation running around the neck, separating t is 
darkened area from the normal flesh. He was " 

dyspnreic, and unable to see with the right eye; the le y 
normal. There tvere ecchymoses over the thorax, es^ci y 
the upper left half. The face was deeply cyanosed (Rg. ) , 
were rales in the chest. Pulse, 90 i temperature, 99.5 . 
tions, a4. The pain following the a-ident was s ev„ 

require morphine. The patient « 

for five or six days ; after that it bewme less intens ^ 

exophthalmos of the right eye, ,.d 

in both. The optic nerve of the right eye was lery p 

showed signs of beginning atrophy. improved. 

The patient left the hospital on „or- 

Four weeks after the accident Dr. Ebot 

mal. excepting in tWs 

said the unilateral character of y j.^. gasil) 

seemed to be due to the fact that the 

forced through die right “J^^e vei of tbc 

and that the blindness was due to the 
blood through the veins. „jde Ins 

Dr Frauk J. Parker sa;d that about hvo woi 

examination of the f ‘/“ft^'lspital. He 




Fic, 
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slight exophthalmos of the right eye. In the left, which was his 
good eye, the fields w'ere normal to light, and the rotation of 
both eyes was normal. The retina was normal, excepting slight 
dilatation of the veins, and the arteries and nerves were normal. 
In the left eye, the pupil reacted to light, but very sluggishly. 
In the right eye the man had no vision whatever — not even per- 
ception of light. The optic nerve was atrophied, the condition 
found being known as “white atrophy.*' The veins were tre- 
mendously engorged and tortuous, and the arteries were very 
small. Perception of light was never recovered in this eye, the 
nerve gradually changing to “ gray atrophy." which was a per- 
manent atrophic condition. 

Dr. Parker said the records showed about twelve cases similar 
to the one shown by Dr. Eliot, but this one was unique in the 
presence of complete atrophy of the optic nerve. The lesion 
was probably an effusion of blood into the optic nerve, close to 
the disc. 

STAIPLE FRACTURE OF VERTEBRA. WITH CONTUSION 

OF THE CORD. 

Dr. Eliot presented a man. thirty-four years old, who was 
admitted to the Presbyterian Hospital on April 21, 1908. The 
history obtained was that while trying to board a moving trolley- 
car he sustained an injury to his spine and was brought to the 
hospital in an ambulance. There had been no loss of conscious- 
ness. After the injury he complained of numbness in the lower 
extremities and slight pain in the right knee. ■ He could partially 
fiex the right knee, and there was slight movement of the right 
toes. There was loss of control over the bladder and rectum. 
No respiratory symptoms. 

When the patient was admitted he was in a slate of shock. 
The eyes were normal, with the exception of some ccchymosis 
under the upper lids and under the left conjunctiva. There 
was a contusion of the head in the occijiital region, but no symp- 
toms referable to the b.cad. cars, throat, tongue, speech, etc., 
were found. Examination of the spine showed a depression at 
about the level of the twelfth dorsal vertebra and a corresponcHng 
projection of the vertebral spine sharply backwar<l, indicating a 
dislocation between the fragments of at least three-quarters of 
an inch in the horirontnl plane. This deformity largely <li«.ap- 
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peared when traction was made under an anesthetic. Above this 
p nt there was crepitus and swelling of the soft parts. The 
abdomen was rigid. ^ The upper extremities were not affected. 

the lower extremities there was complete loss of function, with 
e exception of slight motion of the right toes and partial fle.xion 
of the right knee. Sensation in the lower extremities was 
apparently unimpaired, excepting for slight hyperesthesia. The 
reflexes were absent. The penis was erected. 

The condition of shock soon passed off, leaving the patient 
with severe pain in the legs, mostly below the knees. On the day 
of admission, April 21, 1908, the patient was given ether, while 
traction was applied to the legs and a plaster case applied to the 
back. He was then put to bed with extension on the legs and 
shoulders. The extension apparatus was taken off after 48 hours, 
for fear of pressure sores. On April 24 he could move the 
thighs slightly, the right more so than the left. He complained 
of severe pain in the legs and in the abdomen when the bladder 
became distended. There was no apparent loss of sensation. 
On April 27 the motion in the thighs had slightly increased ; the 
reflexes were absent in the lower extremities ; both the deep and 
superficial cremasteric reflexes were present Temperature, puke 
and respiration were normal. 

On April 30 the motion in the legs had increased. The pains 
in the legs had disappeared and there was a sensation of pins and 
needles in the lower extremities. On May 5 motion in the kgs 
was still further increased, especially in the left The sense 
of touch was diminished below the knee, especially on the right 
side, and over the same area there was a loss of sensation to ijeat 
and cold. The reflexes were still absent. On May 15> when t le 
plaster case was removed, an examination of the spine shoue no 
deformity. On the following day the patient voided "T"' 
mally for the first time. The bowels were sti l ^ > 

enemata. On May 20 catheterization discontinued 
gation of the bladder was still kept up. On May 24 
showed the presence of much pus, and ^ a feu- 

vomiting. These symptoms disappeared ^ etite 

days, the urine became a httle clearer, and J ® ^ ^trcmifies 
and general condition improved f ^fjThfpatientk 

gradually increased, and on June ^ p jn a chair 

Lty-fifth day in the hospital, he was allowed to sit «P 
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for the first time. On July 2 he could move both legs about in 
bed and flex both thighs, but be could not lift either foot. He 
had regained good control of both sphincters. 

On July 30, 1908, he was put in a walking machine, but had 
not sufficient strength to push himself along. There was marked 
foot-drop on the left side. Tlie rigiit lower extremit}' was 
stronger than the left, extension of the left foot being almost nil. 
The knee-jerk was present on tlie right side; not on the left. 
No spinal deformity could be made out. The urine was free 
from pus. 

The patient left the hospital on December 9 at his own request. 
He was recently examined by Dr. M. G. Schlapp, who reported 
that the left leg was still weaker than the right, especially in the 
peroneal and quadriceps muscle groups. The knee-jerk was pres- 
ent only on the right side. Babinski was present on both sides, 
but stronger on the right. The Achilles tendon reflex was pres- 
ent on both sides equally. There was slight disturbance of the 
pain and temperature sense from a point six inches below the 
knees down to the feet. There was less disturbance of the tactile 
sense. Dr. Schlapp’s conclusion was that there was a lesion of 
the cord involving the anterior horns, or a lesion of the anterior 
roots in the dorsolumbar region. 

The chief interest in this case centres in the fact that, notwith- 
standing the very pronounced dislocation of the fragments (i).; 
inch), the spinal cord necessarily subjected to great pressure 
should not have been more seriously damaged. The unfavorable 
result of the operative treatment of this group of cases by lami- 
nectomy is well known, and in those rare instances when this oper- 
ation is said to have been of benefit, the query naturally arises 
whether equally favorable results might not have been obtained by 
consen-ative treatment only. 

TUMOR OF THE SPINAL CORD. 

Du. OiTo G. T. Kiu.axi ])rcsentcd a woman, fifty years old. 
who was brought to the Gcnnan Hospital by ambulance on .April 
25, 1908. 'J'here was complete loss of power in the lower ex- 
tremities. and severe pain in the back upon the slightest motion. 
Her symptoms dated back eight years, when she had an attad: 
of malaria which confined her to bed about three weeks. Shortly 
after this she complained of pains under the left ril)s and in the 
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spinal region, which became so severe that sedatives were neces- 
sary to relieve her. About eighteen months ago she first began 
to complain of pain in the left lower extremity, and about the 
same time she noticed that the right leg was cold and numb. 
These sensations of paresthesia soon also involved the left leg, 
as well as the lower abdomen. Subsequently, there was loss of 
power in both lower extremities. 

The symptoms in this case. Dr. Kiliani said, led to the diag- 
nosis of an extramedullary intradural tumor of the cord, involv- 
ing the eighth and ninth dorsal segments, and an operation was 
done in May, 1908. Upon exposing the dura in the region indi- 
cated, it was observed that it did not pulsate, and its puncture 
and incision was followed by the escape of only a moderate 
amount of cerebrospinal fluid. No tumor was found, but the 
entire pia was studded with small disks, resembling mother-of- 
pearl, which were afterwards demonstrated to be composed of 
cholesterin. This condition, the speaker said, he had never before 
observed, and at the time it led to the suspicion that he was 
dealing with a meningitis. The opening in the canal was to 
lengthened upwards, and under the f . ™di 

segments he found a tumor, which was shelled out ” 

difficulty or loss of blood. It was encapsulated and raoder 

adherent to the dura. Following its ‘‘y' ', j *1,1, 

flow of cerebrospinal fluid. The dura was entirely *sed yt 
catinit. The wound healed primarily, and the fiben m 
uneventful recovery. There was a improvement in 

symptoms, and she was now able to walk 
' Ihis case, Dr. Kjltoi said, had 

exlenso, with illustrations, in t le es Hospital in New 

tion with the fortieth anniversary of the German no i 

York, m 1909 . QP SPINAL CORD. 

Dr. George Woolsey read a paper with the above i 

which see page 289. fUnnfrht the results referred 

Pr j. Ramsay Hunt said he tl f thus far been 

to by Dr. Woolsey were the most favor bl * tumor.^ 

j nut nf six consecutive cases of ex cuccessfui 

reported, out , sncc 

“Si"-' 
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said he had seen seven other cases of tumor in or about the 
cord during the past ten years in which the diagnosis was verified 
by operation or autops}'. The general diagnosis of tumor in these 
cases was comparatively easy : the difficulty lay, not in recogniz- 
ing the fact that we had to deal with a tumor, but in determining 
the relation which the tumor bore to the cord itself : i.c., whetlicr 
extramedullary or intermedullary, and, in the latter event, in all 
probability, inoperable. It was easy to make this distinction in 
some cases, while in others it was practically impossible. 

The feeling was growing, Dr. Hunt said, that an exploratory 
operation should in the future be done in many more of these 
cases, and at a much earlier period than had been done heretofore. 
Of course, the most favorable time for the tumor to be removed 
was Avhen the symptoms of compression of the cord were first 
apparent. None of his own cases had come under his observation 
at such an early date, which showed how backward the general 
practitioner was, as a rule, in recognizing the true nature of this 
condition. They were usually allowed to go on until advanced 
paraplegia had developed. Errors were often made in the inter- 
pretation of the root pains and cases have been operated upon 
for gall-stones, pelvic troubles and appendicitis, when the real 
nature of the trouble was a spinal tumor, compressing the pos- 
terior roots and causing persistent pains of segmental distribution. 

Dr. Hunt said there were other conditions of the spinal 
cord which might simulate tumor. Chief among these were mye- 
litis. multiple sclerosis with localized lesions in the cord and 
.syringomyelia. Rarelj', tumors of the cord were situated ante- 
riorly on the surface, so that in their growth they would naturally 
compress the motor tracts and ncr\*cs, sensory .symptoms re- 
maining in abeyance. The so-called meningeal cyst might alsc 
give rise to symptoms of tumor : they may exist alone or associ- 
ated with conditions inside of the cord. Tlic speaker emphasized 
the occasional occurrence of cerebral .symptoms and optic neuritis 
in cases of high cord tumor. It was thought these symptoms 
were produced by a mild grade of hydrocephalus, due to the 
damming bade of the ccrcbro'^pinal fiuid. He had no doubt that 
some of the fatal cases that had been reported during or immedi- 
ately following operation were to be ascribed to the sudden dis- 
charge of cerebrospinal fluid in a brain that had l>ccn distended. 

Disettssing the case that liad been shown by Dr. Kltot, the 
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speaker said he had seen a great many cases of fracture-disloca- 
n of the cord, and he had never observed any encouraging 
results from laminectomy in those cases. The rule he had laid 
down in dealing with this condition was a fairly conservative one. 
if the anaesthesia and paralysis were complete, and the motor and 
sensory symptoms corresponded in level, he did not advise opera- 
tion, believing that under those conditions the cord had been 
crushed and an operation could be of no particular benefit. If, 
howevei, the anaesthesia and paralysis were incomplete, and 
the motor and sensory symptoms were irregular and did not 
correspond, then he assumed that tlie cord was not completel)’ 
crushed, and that an operation done immediately or within forty- 
eight hours was justified and might prove beneficial. In the 
treatment of these cases he did not believe in extension, and he 
had even seen fatal results follow accidental movement of the 
spine. If severe traction was to be done under anaesthesia, the 
spinal cord should first be exposed 

Dr. Charles A. Elsberg said that about two months ago he 
had removed a fibrosarcoma involving the third, fourth and fifth 
cervical segments, and that the patient was now making a good 
recovery. In ‘that case he had found it necessary to divide the 
operation into two stages. Upon opening the spinal canal he had 
made out a hardening of the cord, and he thereupon incised the 
dura in order to be certain that he was dealing with a tumor. 
In doing this he injured the pia arachnoid, and upon inspecting 
this, a bit of brownish tumor material was seen bulging through 
the opening. The patient's condition at this time became so pre- 
carious that the operation was discontinued. One week later, 
when the second stage of the operation was undertaken, he was 
exceedingly surprised to observe that the pia had ripped open, 
and that the tumor, which was very large, was extruded rom i 
cord and required practically no manipulation to remove i . 

In a subsequent case, Dr. Elsberg said, he resorted 
same procedure, merely opening the dnra I 

of the operation, and finding the f id 

opening when the second stage tyas “"*^1 tnmor, Sb”? 
that the method m.ght be applied m case of J 

a small incision in the dura f”Uu, ide of the bniin. 

tion finding the tumor practically extruded outside 
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Stated Meeting, April 13, 1910. 

The Vice-President, Dr. Charlie L, Gibson, in the Chair. 

OSTEITIS DEFORMANS, WITH P.\THOLOGICAL FRACTURE 

OF THE RADIUS. 

Dr. James I. Russell presented a man, 55 years old, in whom, 
eighteen years ago, both big toes became suddenly swollen in 
the night, and were red, tender, and painful. His illness did not 
prevent him from working, and he had entirely recovered at the 
end of one week. Each succeeding summer for several years he 
had similar attacks, affecting one or the other great toe. 

Sixteen years ago he had a sudden attack of pain in the 
lumbar region, lasting for three days. Similar attacks recurred 
each winter with increasing severity. About the same time he 
noticed that he could not abduct his thighs as well as formerly, 
and that motion had become steadily more limited. Three years 
later he had a very severe attack of pain in the lumbar region, 
radiating into the thighs. This kept him in bed for a month, 
during the last week of which he had pain and swelling in the 
left ankle. 

During the following seven years, although he was able to 
work, he noticed a general failure in strength. His back became 
weaker and began to bow forward. The weakness extended to 
the thighs and legs, his gait changing to a “ bandy or hippy walk,” 
as he expressed it. Si.x years ago, the spinal defonnity having 
increased and the feeling of falling forward being so marked, be 
began to walk with the aid of a cane. During the past four years 
the arms had become weaker, and the head bad steadily increased 
in size. For three years be had used a crutch on the right side, 
and during that time there bad l>ccn developing an outward 
bowing of the right forearm. 

On March 23. 1910, while leaning on his cnitch, tlic latter 
slipped, and during bis effort to draw the crutch inward to supj>ort 
the body be heard a snap in the right forearm which was accom- 
panied by sharp pain. The following day he came to the Out- 
Patient Department of Roosevelt Hospital, where an X-ray 
picture was taken which showed a fracture of the radius, with a 
marked dorsal curve and pathological changes in the l>onc. 
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At the present time the patient had the characteristic symp- 
toms and bony changes described by Paget in 1877, namely, the 
attitude and gait; the head was disproportionately large and 
bowed forward, with the chin almost on the chest. The claddes 
were very prominent, the back was bowed; both femurs were 
bowed outwards, and the tibia forward and outward. The radial 
arteries were very rigid, and could be seen in the X-ray plate of 
the forearm. 

The etiology of osteitis deformans, Dr, Russell said, was 
unknown. It was always associated with marked arterial sclero- 
sis, and often with malignant tumors. It affected the sexes about 
equally. As to its pathology, Steele, who carried the case of 
Packhard, Kirkbride, and Steele to a fatal termination, offers 
the following conclusions : “ i. Absorption of the compact sub- 
stance, causing enlargement and confluence of the Haversian 
canals. 2. Formation of new bone running diffusely through 
affected and healthy portions. This new bone remains uncal- 
cified and is reabsorbed. 3. The conversion of the medullary sub- 
stance into vascular connective tissue containing fat cells, giant 
cells, and leucocytes. 4- As consequence of these three Pjo^ses, 
the ordinary relations of the compact substance and ^^ulla a 
destroyed. The bones become thickened and asymnietnca, 
since the new bone tissue remains uncalcified, its elasticity perm . 
of great deformity, etc., and fractures do not occur. 

SUBPERIOSTEAL RESECTION OF THE TIBIA FOR 
OSTEOMYELITIS. 

Dr. Russell presented a boy, 6 R 

to the Roosevelt Hospital, in the service of Dr. George l 

on March 2, 1909* , , , atlmission with pain 

His present illness began There « no 

and swelling in the region o f • pH of a sharp pa'u i'’ 

hLory of injury. The patient complained of J 

the right leg, extending from the knee to t ^Hened. 

at d?ht. In a few days the leg “ .he hnec 

Lder especially jnst below the knee. Movem 
At was painful, and examinafon show d a r d, . 
joint W y anterior surface of the tiDia, ui. 
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the anterior surface of the tibia was removed. This revealed an 
abscess cavity, which was drained. The boy’s condition imme- 
diately improved. His temperature, which had been high, grad- 
ually fell, reaching 99° on the sixth day, from which time it 
fluctuated between 99° and 100° until the twenty-seventh day, 
when he developed marked tenderness and some oedema over the 
lower part of the tibia. Two days later the skin and soft parts 
were divided over the anterior surface of the tibia. The peri- 
osteum was much thickened throughout its whole extent. A 
small trephine opening was made just above the lower epiphysis, 
and the medullary cavity was found to be infected. The peri- 
osteum was then split from epiphysis to epiphysis, and the tibia 
removed subperiosteally from just below the upper to a point 
just above the lower epiphysis. The periosteum was then sutured 
with interrupted catgut, the wound was closed, and a plaster case 
applied. Five weeks after this operation, the patient fell from 
a chair, fracturing his right femur, for which a case was also 
applied. 

The patient made a slow but uneventful convalescence, and 
was discharged, cured, on March 4, 1910, one year after his 
admission. 

In connection with this case. Dr. Russell exhibited a number 
of X-ray plates, taken each three weeks after the operation, which 
showed the development of the new tibia; they also showed the 
fractures as they occurred and were repaired in the new bone 
during the course of its development. 

Dr. Charles H. Peck said he had watched this case for a 
number of months during the patient's stay in the hospital, and 
was very much interested to sec the reformation of the shaft of the 
tibia until the patient was now able to use the limb. The cise was 
a good illustration of the power of the periosteum in the reforma- 
tion of bone. 

S.-\RCOMA OF THE CL.AVICLE; TOT.AL EXCISION. 

Dr. \Yilliam B. Coley presented a boy, 16 years old. whose 
family history was good and who had always been well until the 
beginning of October, 1009, when in going down stairs he tripped 
and fell. Trying to save himself, he caught hold of the banister 
with his left hand, which brought him up so suddenly that it 
caused a good deal of strain upon his left shoulder and clavicle. 
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dortfr4?;c r ■ 

in the region of the left clavicle h soreness 

swelling until a week latef o w any 

suited Dr. Alfred ^tter he J 

enlargement of two-thirds of ' ^ 

left clavicle, and an shaft of the 

of a typical periosteal sarcomr the appearance 

an English walnut. No enlarJd'^I'T 

patient’s general he^hh , §^Iands were present. The 

F^rU ■ It ^ ® there was very little oain 

■liarly in November tooo n,- r^ i ^ “‘•no pain. 

the left clavicle Th^ ’ ‘ ^ total excision of 

and Ififf- f-h u ’ • patient made an uninterrupted recovery 

» T' Beta leavi::^ ,;’' 

Bacillus Crnfti ■ taed toxins of eiysipelas and 

tL onerT^H ^ Physician. At the present time, five months after 
the operation, the patient is in perfect health. 

r. Coley said that this case would be reported in full in the 
annals of Surgery, in connection with a paper upon the total 
excision of the clavicle for sarcoma, with end results. 


INTERSCAPULOTHORACIC AMPUTATION FOR SARCOMA OF 

THE HUMERUS. 

Dr. Coley presented a boy, lo years old, whose family history 
was good and whose past history had no distinct bearing on his 
, present condition. About eight weeks ago he began to complain 
of slight pain in the region of the left shoulder, elbow, and wrist. 
Three weeks later he fell on the ice, striking on his left shoulder 
and upper arm. The arm became useless and the patient was seen 
by the county physician. Dr. Young, who found a swelling of the 
upper end of the humerus, loss of power, and evidence of fracture. 
He put the arm in card-board splints. Three weeks later there 
was an increase of callus; examination a week later showed 
• marked increase in size. The patient was then seen by Dr. Beilis 
of Trenton, N. J., who found a very large tumor of the upper 
end of the humerus with enlargement of the veins. This in- 
creased with great rapidity. The patient was then referred to 
Dr. Coley; examination at this time showed the left humenb 
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enormously enlarged in its upper third, presenting the appear- 
ance of a typical sarcoma ; the tumor extended from the pectoral 
muscle to the middle of the clavicle and posteriorly to the edge 
of the scapula. 

An interscapulothoracic amputation was done. The patient 
made a good recovery, and w’as put on the mixed toxins. He 
was in good health at the present time. 

Dr. L. W. Hotchkiss said he had seen a somewhat similar 
case of sarcoma of the head of the humerus in a young boy, for 
which he had done an interscapulothoracic amputation. Tlie 
curious features in this case were that the sarcoma had evidently 
been mistaken for an inflammatory condition by the physician in 
charge, and had been incised. The incision had been followed by 
a rapid local infection, which, upon the patient’s admission to the 
hospital, was recognized as a gas bacillus infection, and was 
treated by free incisions and irrigations with antiseptic solutions, 
principally peroxide of hydrogen and formalin. The infection 
did not become general and the patient recovered. Curiously, 
the growth in the humeral head seemed to decrease in size at 
first, presumably as a result of the gas bacillus infection, but 
when this cleared up it rapidly increased in size, and an ampu- 
tation was done several weeks later. Death from recurrence, but 
not local, occurred in a few months. 

The suggestive feature about the case was the apparent 
shrinkage in the growth as a result of the gas bacillus infection, 
and its rapid increase after the patient recovered from this. 

Dr. Coley, speaking of the last two cases shown, said that 
in the case of total excision of the clavicle for sarcoma, the 
operation had been done within three weeks after the onset of 
the symptoms, and in the case of sarcoma of the humerus the 
operation was done within two or three weeks after the onset of 
the symptoms. An interesting feature of the cases was that the 
clinical and pathological signs of malignancy differed materially. 
In the humerus case. Dr. Ewing reported that the growth was a 
giant-celled sarcoma of a low degree of malignancy, while as a 
matter of fact its growth proved to be very rapid. 

Dr. Coley said that in two other cases of sarcoma of the 
humerus where he had done an interscapulothoracic amputation, 
the patients had died of a recurrence in the spine. In another 
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case he found the subclavian vein filled with thrombi Ih„ 
patient was put upon the mined toxins and lived for abol 
year, when she died of metastases in the lung, 

amputation of leg for sarcoma of foot following 

FORCIBLE CORRECTION OF FLAT-FOOT 

m Coley showed a boy, i6 years old. who was apparently 
perfectly well until December, 1909, when he came to the Hos- 
pital for Ruptured and Crippled for flat-foot, in the service of 
Dr. Wisner R. Townsend. Both feet were forcibly stretched and 
placed in plaster of Paris in a position of marked adduction. 
At the end of two or three weeks, when the plaster was taken 
off, a well-marked tumor was noticed below the external mal- 
leolus of the right foot; it was a smooth, symmetrical, rounded 
tumor, projecting about half an inch above the surface, and firmly 
fixed to the underlying structures. The skin was normal. The 
tumor grew rapidly in size, and when Dr. Coley was asked to 
see the case it presented an appearance similar to that just 
described, only somewhat larger. The overlying skin was normal, 
excepting that the veins were slightly enlarged. In consistence 
the tumor was soft but not fluctuating; it was firmly fixed, but 
apparently not connected with the bone. 

A diagnosis of sarcoma was made both by Dr. Townsend 
and himself, and the patient was sent to the General Memorial 
Hospital, Under ether, Dr. Coley made an attempt to remove 
the tumor, which proved to be a highly malignant, extremely 
vascular sarcoma, originating in the ligaments below the ma- 
leolus, and extending down to but not involving the periosteum. 
The tumor had infiltrated the tissues in all directions bencat 
the tendons and fascia, involving an area about tiiree inches m 
diameter. It was impossible to effect its complete remova , u i 
in the hope of saving the leg, it was decided not to J e 
once, but give the patient two or three weeks trial m h 
toxins, m was done, and for a short time f- 
improvement, but at the end of ftree ‘'’'f 

increasing, an amputation was done between th 
lower third. The wound healed by 'jfer the 

patient was again put upon the toxins a short 

operation, 
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SMALL ROUND-CELLED SARCOMA OF THE NECK. 

Dr. Coley presented a man, 41 years old, a heavy smoker, 
who first noticed a lump in the submaxillary region in April, 
1909. This grew rapidly, and by June had reached the size of a 
hen’s egg. His family physician, Dr. Lipset, at first regarded the 
trouble as an infiltrated gland and treated it with poultices for 
two weeks, and later lanced it, but only blood was found. 

On June 11, 1909, the patient was admitted to the Roosevelt 
Hospital to the service of Dr. Peck, who stated that he found a 
very vascular tumor which had invaded the periosteum of the 
lower jaw. There was also marked infiltration of the muscles 
and skin. Dr. Peck could not make a complete removal, and 
gave a hopeless prognosis. A microscopic examination was made 
by Dr. Hodenpyl, the pathologist to the hospital, and he pro- 
nounced it a small, round-celled sarcoma, highly malignant. 

The patient was referred to Dr. Coley a few weeks after 
operation for the toxin treatment, and this was carried out under 
his direction by Dr. Lipset, the family physician. The patient 
was at first given four injections a week; later, twice a week and 
then once a week, and, during the last two months, once in two 
weeks. The total number of injections given was 56. 

Shortly after the treatment was begun, the infiltrated area 
in the region of the cicatrix gradually softened and receded, and 
at the end of three months it had entirely disappeared. The 
patient has remained well up to the present time, eleven months 
after operation. There is no trace whatever of the disease at 
present, and he is in perfect general health. 

Dr. Peck, discussing Dr. Coley’s case of sarcoma of the neck, 
said that when he operated on the patient last June, the tunior 
was of six weeks’ duration. There was considerable infiltration 
of the skin, and only an incomplete excision was possible. The 
growth was reported as a round-celled sarcoma, and as a prompt 
recurrence was expected, the patient was referred to Dr. Coley 
for injection of the mixed toxins. 

BRAIN ABSCESS, SECONDARY TO PELVIC SUPPITLATION. 

Dr. Cn.\Ri,ES H. Peck presented a married woman, 22 years 
old, who was delivered of her first child three week.? prior to her 
admission to the Gynaecological Service of Dr. George M, Tuttle, 
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at the Roosevelt Hospital, on October 31, 1909. The histor)- 
obtained was that instrumental delivery was followed five days 
later by a chill, fever, and abdominal pain, which continued up 
to the date of admission. A large abscess in the left lower 
abdomen was opened and drained on November 10, 1909, at 
about 2 p.M. At 3.45, 5 and 9 p.m. of the same day muscular 
twitchings of the right arm and leg were noted. Twitchings of 
the same character, lasting several minutes, were noted on 
November ii, at 6.15 a.m., and on November 12, at i.oo a.m. 
On the two following days there was considerable rhythmic 
twitching, and weakness was noted on the entire right side. On 
November 17 she first began to complain of severe left-sided 
headache, frontal and parietal, and vomiting set in. On the next 
day the headache continued, she vomited twice, there was no 
twitching, but the right-sided paresis persisted, and the pulse, 
which had previously ranged between 80 and 96, dropped to . 
The temperature had never been above 100“ since the a scess 


was drained. , ft.p 

The patient was transferred to the Medical Division, m the 

service of Dr. Evan Evans on November 18, and the next ) 
the following examination was recorded : The patierk is aj.an 
of small frame, anaemic, conscious but drowsy, spee 

deliberate ; answers questions slowly. ^ ^ 

Eyes : No strabismus ; movements normal , rigl p P 
larger than left. With the ophthalmoscope an examma » oHl-t 
right fnndus showed the outline of “J' ”e,y^dcarly. 

cially to the right; no hemorrhages jmacu at 

In the left fundus the outline of the en re i 

vessels tortnons and in the upper ^ . „„ hemor- 

disc; no fibrillation ; moderate degree of choked 

rhages. deviated to the right on 

The ears were J’’' slightly flattened. 

repeated examinations. The t? There was marked ivcal.- 

er^otional motor paralysis „„able to hold “P 

o flip rie-ht arm and leg , tne pane 

the erip was much weaker than in 

her arm and the gr P ,i;Tn;ni<;hed common sen.ioi ) 

There was a glove-like area ,3tereogno. 

S'Snf "fl- trS- 
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lx)th sides; no Babinski; slight rigidity of neck; Kernig sign 
positive. There was fairly well-marked cranial tenderness over 
the left coronal suture, midway between the base and the vertex ; 
some tenderness over the left frontal sinus. 

Dr. Evans made a diagnosis of cerebral abscess, subcortical, 
in the ascending frontal convolution, near the arm area, exerting 
pressure on the fibres from the psychosensor)>- area and astcreog- 
notic centres in the ascending parietal convolution, and on the 
anterior portion of the optic thalamus. The patient remained in 
the medical ward from November 18 to November 21. During 
this time her temperature ranged from 96.8° to 99® : pulse, from 
56 to 72 ; leucocyte count, from 9300 to 14,300. 

On November 21 the patient was transferred to the Surgical 
Service and operated on by Dr. Peck. A continuous catgut 
suture was taken through the scalp to control hemorrhage, and a 
curved flap was made with its base reflected downward. ’ A 
trephine opening was made over the centre of the Rolandic fissure, 
and the opening enlarged with a rongeur. A small incision was 
then made through the dura, and an exploring needle inserted. 
With the third puncture, about two drachms of thick, yellowish 
pus was obtained at a point a little behind and slightly above 
the middle of the fissure, at a depth of an inch and a half or 
two inches beneath the cortex. Cultures from this pus gave a 
pure growth of Streptococcus pyogenes. A blunt dressing forceps 
was inserted along the track of the exploring needle, and was 
partl)”^ opened upon its withdrawal, but no considerable quantity 
of pus was obtained. A drainage tube was then pushed through 
the brain substance to the site of the abscess, and the dura, peri- 
osteum, and flap were sutured around the tube. The brain sur- 
face showed nothing abnormal on palpation or inspection. 

The patient rallied well from the operation, and on November 
24 she had begun to show marked improvement in her mental 
state atul increased power in the riglit arm and leg. Her tem- 
perature was only once above pq-S®, and the pulse ranged from 
72 to too. No pus ever discharged from the drainage tube, atid 
none could he obtained by exploring with a grooved director ajid 
slender dressing forceps in the depths of the tract on removal 
of the tube on the sixth d,ay after operation. Improvement 
seemed to come to a standstill after about ten days. In the mc.an- 
time. a hernia cerebri had developed, and had increased sotnewhat 
in sir.c. The wound healed without infection. 
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On December lo, an examination of the eves shnwM 
eci ed choked disc on the left side, with an elevation behveen 
I and 2 mm., and venous hemorrhages to the superior and nasal 
side. On the right side there was choked disc, with an elevation 
of from I to 2 mm. On December 13 a note was made that the 
hernia cerebri was about the size of half a lemon. The head- 
aches persisted, and there was no increase in power in the right 
arm and leg. The patient became much depressed and ver}- 
homesick, and on December 20 she insisted on going home, 
against advice. At home her spirits and general condition im- 
proved greatly, but her other symptoms persisted practically 
unchanged until December 26, when a considerable quantity of 
pus escaped from the hernial mass. 

On January 12, 1910, a note was made that since the dis- 
cliarge of pus the paralysis had greatly improved, the patient now 
being able to walk a few steps and raise her right hand to her 
face. Her vision was also much better, as were the headaches; 
the astereognosis was still present. On February 18 the cere- 
bral hernia had entirely disappeared, and all the symptoms had 
greatly improved. On March 20, when she came to the hospital 
with her husband to report progress, her mentality was per- 
fectly clear, she was bright and happy, and had gained twenty 
pounds in weight. Her vision and the eye-grounds were normal, 
the choked disc having entirely disappeared on both sides. There 
was still slight facial paralysis and right hemiparesis, although 
the muscular power in both arm and leg had greatly improve 
and she walked well with a slight limp. Right astereognosis was 
still complete, but the glove-like area of anaesthesia had isap* 

peared. , 

. Dr. Peck said the case seemed of interest on account _ ^ 
rarity of a cerebral abscess secondary to pelvic suppuration em» 
single and amenable to treatment, and on account of 
localization prior to operation by Dr. Evans’s care d 
ough study of the case. The evacuation 
time of operation was evidently imperfect, 

size and great depth from ® 

age while the patient remained in ^ospi'a ' „a,. 

a track was established along which the pus su 

fid “tay, appearing at the surface of the hernia. 
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SUPPURATIVE CHOLANGITIS: PANCREATITIS; HEPATIC 

DRAINAGE. 

Dr. Peck presented a man, 60 years old, who was awakened 
on the morning of February 20, igio, at 2 a.m., with a severe, 
lancinating pain in the upper abdomen, radiating through to his 
back, followed by chilliness and fever, and on the next day by 
jaundice. The fever and steadily deepening jaundice continued, 
and he was admitted to the Medical Service of the Roosevelt 
Hospital on February 23. His temperature ranged up to 104.4° ; 
the skin and conjunctivas were deeply icteric, the stools were 
clay-colored, and the urine loaded with bile. There was marked 
tenderness and some rigidity on deep pressure over the regpon 
of the gall-bladder and ducts. A blood count showed 10,000 
leucoc3’tes, with 70 per cent, of polynuclear cells. The patient 
was transferred to the Surgical Service on February 24 and 
operated upon at once, the diagnosis being stone in the common 
duct, with cholangitis. The man stated that he had had attacks 
of gall-stone colic twenty years ago. 

Operation . — A vertical incision was made through the upper 
part of the right rectus. The liver was swollen and dark in 
color, with rounded edges, very tense on palpation, and showing 
some evidence of perihepatitis along the edges of the right lobe. 
Neither gall-bladder nor ducts could be seen for some time. The 
pylorus was tightly adherent to the under surface’ of the liver 
by dense adhesions. The head of the pancreas was uneven, hard 
to tlie feel, and considerably thideened. The posterior peritoneum 
to the right of the duodenum was incised, and this organ was 
then lifted and rotated to the left, e.xposing the posterior surface 
of the head of the pancreas. No stone could be palpated in the 
lower portion of the common duct. 

The adhesions of the pylorus and upper duodenum to the 
under surface of the liver were then divided and separated with 
great difficulty, and a structure which looked like an enlarged 
common duct was exposed. Incision into this proved the part 
next to the liver to be a diminutive, shrunken gall-bladder, and 
below it the common duct. A probe passed easily into the duo- 
denum and upward into the hepatic duct, no stone being foimd. 
Bile streaked with pus escaped when the duct was incised, and 
cultures from this showed the Staphylococcus curens. A drain- 
age tube was pas.sed into the hepatic duct and secured with a fute 
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catgut su ure A large tube was passed down to the openiej 
n the gall-bladder and dutt, and a large rubber tissue and ranrc 
dram below m Morrison’s pouch. The wound was then ate- 
fully sutured excepting at the exit of the drains. 

Bile drained freely from the tubes, from 126 c.c. to 415 c.c. 
each twenty-four hours. Both the jaundice and the constitutional 
symptoms improved steadily. Bile passed on into the intestine 
very soon, for on the third day the patient had a yellow, liquid 
stool. By the sixth day the temperature had fallen to normal, 
the stools were normal in color, and the jaundice had entirely 
disappeared. The duct drain was removed on the tenth day, and 
bile continued to discharge through the wound until the twenty- 
third day, when it entirely ceased. The patient was allowed out 
of bed on the twenty-eighth day, and left the hospital a week 
later, cured. 

Speaking of this case. Dr. Peck said there had evidently been 
a chronic cholecystitis, probably associated with gall-stones, 
present for years, as shown by the shrunken gall-bladder and the 
dense, old adhesions. The pancreatitis seemed to be confined to 
the head of the pancreas, and was subacute or clironic in type, 
as no fat necrosis nor evidence of acute inflammation was seen. 
The cholangitis was acute, with tense engorgement of the liver, 
and a distinct streaking of the bile with pus as it escaped 
through the incision in the common duct. Cultures taken from 
this pus showed a growth of Staphylococcus aureus. As this is 
a most unusual organism to find in this location, it was possible 
that contamination occurred through some error in technic, 
although care was taken to prevent this, and the fluid was obtained 
directly from the opening in the duct. As no calculi were foun 
and there was no demonstrable mechanical obstruction in t c 
ducts, the cause of the acute onset of the cholangitis was uncer- 
tain. ' The prompt relief of symptoms afforded by the hepa ic 
drainage was striking, in view of the apparent violence 0 
cholangitis and the seemingly hopeless outlook. 

HYDRONEPHKOSIS from valvular URETEML OBSTKbC- 
TION; PLASTIC OPERATION ON KIDNEY PELMS. 

DR. Peck presented a man, 39 years old, an engin". 
admitted to Roosevelt Hospital ™ F'^rnao 6, I 9 


was 


the history 


:ea to jxuvacvcit. - — - efforts' 

of having had during the past year several attacK 
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pain in the right lumbar region, all similar in character. The 
last one began ten days before admission with pain at the right 
costovertebral angle, not radiating to the thigh, groin, or testicle, 
and later tenderness on pressure in the same area. He had also 
suffered from nausea, and had vomited once. The pain, nausea, 
and tenderness reairred at interv'als of two or three days until 
admission. It was somewhat relieved by hot applications or hot 
tubs. There was no history of increased frequency of urination 
or of sudden variations in the amount passed, nor had he observed 
any sand or gravel or blood in the urine. He had never been 
jaundiced nor passed clay-colored stools. The pain at the costo- 
vertebral angle was never violent, but dull and distressing in 
character. In two of his previous attacks he had what he 
described as a “ sore line ” (not a radiating pain) from the right 
costovertebral angle to the right testicle. Repeated analyses of 
the urine had proved negative. On four occasions he had had 
left-sided pain, but less severe than on the right, and without 
tenderness. His general health was not impaired, and his appe- 
tite and digestion remained good. There were no constitutional 
symptoms. Blood examination negative. Physical examination 
was negative, with the exception of an area of slight tendcrne.s.s 
at the right costovertebral angle and on palpation of the kidney 
region. No mass could be felt. An X-ray of the kidney region 
was negative. 

A cystoscopic examination was made by Dr. Edward F. 
Kilbane on January 31, 1910, who reported as follows: The 
bladder urine was clear in gross. The bladder was able to hold 
eight ounces of fluid without discomfort. Its mucous membrane 
was normal. The prostate was enlarged and nodular; the divi- 
sion between the lobes could not be made out, but the gland pro- 
jected as a whole into the bladder for a considerable distance, 
forming quite a fossa behind. Both ureteral orifices and the 
entire trigone were carried forward into the bladder by the pros- 
tate. The left ureteral orifice was normal in appearance, and a 
catheter was easily passed to the pelvis. Urine started to flow 
immediately, and the r.atc of flow was rapid. .At first the urine 
was considerably blood-stained, probably due to trauma : later it 
became much clearer. Indigo-canninc appeared witliin ten 
minutes. 

The right ureteral orifice appeared to be a-dematous. and it 
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from the orifice. Pressure of thf '”<*« 

pain, which was referred to the h 
on the opposite side msseLhl'''^?^ The cstheler 

ters were introducedr^he Sn ^ 

tainedl iarl pt”~f " '« - 

considerabi" force i T'' ■"‘™'=- "■*«■ 

indigo-carmine. Aom fo '*“*’■? steined rn'th 

r>r-v n " ^ Side there would occasionallv 

® ™' "* 

'D«ir«ostt._Prostate somewhat enlarged. Left 

tint 1-?°"'^'^ artivit,; right ureteral otatrnc- 

' * on t at side probably infected. These observations 
were confiimed on February 2, when the right ureter excreted a 
decidedly blood-stained fluid three times per minute. 

xploration of the right kidney region was decided upon, and 
the operation was done on Februaiy 7, 1910. The kidney was 
explored through an oblique lumbar incision, and delivered with 
some difficulty owing to adhesions to the capsule at the upper 
pole. The pelvis of the kidney was found to be tense and much 
dilated, pouching down behind the ureteral implantation in such 
a way as to cause complete valve-like closure of its upper orifice. 

No stone could be felt. An incision was made through the cortc.v 
at the convex border into the pelvis, where a small stone was 
discovered and removed. It was not lodged in the ureteral 
orifice at the time of operation. With the collapse of the pelvis 
the kink in the ureter straightened out, and a spiral kidney probe 
was passed from the opening in the cortex through the pelvis and 
ureter into the bladder without difficulty. An elliptical segment 
was then excised from the pouching part of the kidney pelvis, 
and the wound closed with two tiers of No. o chromic gut. This 
obliterated the pouch and corrected the faulty implantation of the 
ureter. The long probe was left in the ureter to prevent further 
kinking when the kidney was replaced, and the ivound sutured. 

A rubber drainage tube was passed into the pelvis through t e 
wound in the kidney cortex, alongside the probe, and two ma - 
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tress sutures of hea\7- plain catgut were passed through the 
kidney substance and lightly tied, one of them around the tube. 
These controlled all hemorrhage. The kidney was replaced and 
the wound closed in the usual way. The end of the flexible 
probe was bent down over a gauze pad and secured with adhesive 
plaster. This probe was removed without difficulty at the end of 
twenty-four hours. Drainage through the tube amounted to only 
a few ounces, and it was removed on the fifth day. The wound 
healed cleanly; all sutures were out by the seventh day and all 
drainage from the wound had practically stopped by the eleventh 
day, when the patient was allowed out of bed. When he left the 
hospital, on the thirteenth day after operation, he was passing 
from 60 to 80 ounces of normal urine per day, and he had 
remained perfectly well since. 

On April ii, 1910, C3’Stoscopy b}*^ Dr. Kilbanc showed both 
ureteral orifices normal, the right secreting three or four times a 
minute, a good-sized stream being sent out with considerable 
force. The wound of the kidnej’ pelvis had evidently healed with- 
out leakage. 

It was altogether probable. Dr. Peck said, that the obstruction 
was originally caused by the calculus, which was just about of a 
size to lodge at the ureteral orifice and obstruct it. After the 
dilatation of the pelvis had occurred, however, the pouching pro- 
duced a valvular action which was sufficient in itself to cause 
complete obstruction. The temporary introduction of the metal 
probe while the kidney was replaced, and until fixation without 
kinking was secured, he believed was of assistance in the effort 
to restore the patency of the ureter. 

MYELOMA OF THE LONG BONES. 

Dr. Frank S. Mathews read a paper with the above title, 
for which sec page 388. In connection with his paper. Dr. 
I^Iathcws showed a number of cases illustrative of the same. 

Dr. Charles N. Dowd said the communication of Dr. 
Mathews was among the most important which the Society had 
recently had. The Socictj* had always shown great interest in 
the general subject of sarcoma, and probably no one had more 
keenly appreciated the difficulties and possibilities of the subject 
than the late Dr. McCosh. As long ago as 1S97, while consider- 
ing the waj* in which cures have followed incomplete operation 
for sarcoma, he stated that "we have yet a great deal to Icam 
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about sarcoma/’ and in 1904 his interest in the subject was so 
great that he presented to the Society a tabulation of 125 cases 
of sarcoma that had come under his personal care. 

In that paper, after discussing the unsatisfactory state of our 
knowledge of this subject, he said that he had no doubt, “but 
that in another quarter of a century, the class of neoplasm that 
we know as sarcomata would be divided into many other dis- 


tinctive groups, very probably with entirely new names;’’ and 
in the same paper he stated that “ this whole subject is at the 
present day so vag^e and unsatisfactory, that I do not know a 
richer field for research, and I have been surprised that more of 
our younger clinicians and pathologists have not persevered in 


their investigation of this subject.” 

But after a careful consideration of his topic, \yith the aid 
of competent pathologists, he had to be content with dividing 
his observations according to the shapes of the cells, and the 
inclusion of myxomatous, lymphatic, and fibrous tissue, studying 
the history of these groups, as they were located in the diffcre 


portions of the body. . 

Dr. Mathews’ consideration of myeloma, so far P 
knew, was the pioneer effort in this Society to ^ ^ 

of benign tumors from that indefinite class 
and this separation is exactly in accord with t p 
Dr. McCosh foresaw several years ago. n«naratcd, 

We are not sure how definitely this f a very 

but we may well be convinced that 

large number of so-called bemgn ^ or 

In every general drscnssion ‘>>e “bject 
more surgeons relating mstances o ca s ''1’ >■ tore 

,fter very incomplete Jl’fcre have been so 

resulted to the surprise o ^ j gxistence. 

many of them that we must believe in thei i^^jowledgc 

Several surgeons i„3tance, many 

of the peculiarities of bone sarcoma 

'’”SuUa^*t'^dvocated resertion f ® Ins 

servative operabons, for a larg 
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From a pathological stand-point, Adami and Sutton give their 
pathological endorsement to this group of tumors. The proof 
is still more conclusive, if, in addition to this, pathological and 
clinical and surgical studies arc continued as shown in the present 
paper. One must appreciate that much has been accomplished 
toward tlie practical separation of one group of benign tumors 
from the so-called sarcomas. In clinical work, there are two 
guides in dealing with these growths: one, clinical observ'ation, 
the other, the report of the pathologist. 

In the past these have often been contradictory; for instance, 
while the second case which is here reported suffered from dis- 
turbance in the tibia for three years, the symptoms were very 
annoying for only three months. The patient was taken to a very 
able orthopaedic surgeon, who believed that the condition was 
probably a bone abscess, in spite of the X-ray appearance ; hence, 
the clinical study indicated either a benign process or a sarcoma 
of a ver}' low grade of malignancy, but the pathologist reported 
it sarcoma, and anxiety was felt about the future of the patient 
for several years, although the amputation was done just below 
the middle of the femur, but well above the infiltrated tissue. 

The third case was kept under obscr\'ation for a considerable 
period after operation. It had been considered a growth of 
granulation tissue, but the report was definite for sarcoma. A 
careful consultation was held with the parents and the physidan 
as to the advisability of amputation. The boy, however, was 
using his leg perfectly well, playing ball, running bases, and 
doing the other things which healthy boys do, and the result has 
shown how wise it was to depend on the clinical rather than the 
microscopical examination. 

In endeavoring to separate tlicsc cases, surgeons will there- 
fore have to be guided by both clinical and microscopical reports ; 
and until it is possible to know more definitely just which are 
benign, the use of the mixed toxins may be ad%’Ocatcd in their 
treatment after operation. 

Dn. WnxiA.M B. Colev said he agreed with Drs. Mathcw.s 
and Dowd that it was important to try and differentiate from the 
group of ordinar)' sarcomas these so-called encapsulated central 
growths of the bones, which were in many cases benign or so 
slightly malignant that a local operation was all that was neces- 
sary in many of them. Thus far they had been grouped ns 
periosteal or central sarcomata or mycloids. The speaker said 



43 ^ new YORK SURGICAL SOCIETY. 


he did not wish to imply that all of these were non-maligmnt 
In Bruns s clime, among 53 cases of tumors of the long 
9 were well three years after the operation, and of these, 4 were 
periosteal and 3 were myeloid. 

Dr. Coley said he thought the encapsulated tumors that liad 
been described by Dr. Mathews should be taken out of the class 
of sarcomata. 


Replying to the statement of Dr. I^fathews that spindle-celled 
growths rarely affected the tibia, the speaker said that he had 
observed a number of such cases, and he had shown one such 
case at a meeting of the Association of the Greater City of New 
York in which the patient was well twelve years after curettage. 
He was strongly in favor of conservative measures in dealing 
with malignant growths of the long bones, and he had written 
a number of papers bearing upon that aspect of the subject. 
Many such cases could be cured by curettage and resection, and 
as an additional safeguard he believed in the use of the mixed 
toxins. 

-Dr. Mathews, replying to Dr. Coley, said it was Sutton wlio 
made the statement that practically all medullary tumors were 
of this benign type and should he regarded as myeloma, and that 
spindle-celled sarcoma in the region was very rare. In regard 
to tumors, originating in the marrow, the fact should be borne 
in mind that the marrow naturally had round cells, and . that a 
round-celled tumor in that region might be quite benign, whereas 
if it were situated elsewhere it would be regarded as malignant. 
The speaker expressed the hope that the pathologists might learn 
more about the character of these growths, so that they cou 
come to the aid of the surgeon. Thus far, the X-ray had prove 
of material aid in the diagnosis. 
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TRANSFUSION BY CARREL’S END-TO-END 
SUTURE METHOD. 

WITH REPORT OF CASES. 

BY EUGENE H. POOL, M.D., 

AND 

R. D. McCLURE, M.D., 

OF NEW YORK. 

The interest in direct transfusion of blood, aroused in the 
last few years chiefly by the work of Crile, has centred upon 
efforts to develop an easy and reliable method of forming 
the anastomosis. All of the numerous methods whicli have 
been advocated are really modifications of one of four pro- 
cedures, namely: end-to-end suture — Carrel; approximation 
by apparatus — Crile, Elsberg, Soresi, Levin; vessel interlock- 
ing by end or lateral implantation — Hartwell; interposition 
of a foreign body link — Brewer, Frank. 

A detailed discussion of these cannot be given here. Time 
and experience alone can prove whicli of the methods is tlic 
best. Careful reports of efforts at transfusion should be en- 
couraged, so tliat sufficient wealth of material may accumulate 
to lead to definite conclusions. 

Scries of cases in which the various methods have been 
16 
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employed are most instructive, and it is for this reason 
that we report twelve transfusions which have been made bv 
tte Carrel rnethod of end-to-end suture. The therapeutic 
indications for transfusion likewise present a fertile field for 
physiological and surgical research, but we do not feel that 
our experience has been sufficient to warrant elaborate discus- 
sion of this phase of the subject. 

The technic as initiated by Carrel is as follows: A donor 
free from advanced arteriosclerosis and giving no history or 
signs of syphilis is chosen. Haemolytic and agglutination tests 
with the tivo bloods may be carried out if circumstances per- 
mit, but the necessity for and value of these tests are undecided. 

‘ A radial artery of the donor and a vein of the arm or leg 
of the recipient are the vessels of selection. One-half per 
cent, novocaine is used as the local anaesthetic. Adrenalin 
must not be combined with the novocaine on account of its 
constricting action on the vessels. In addition to the usual 
dissecting instruments, two small tliumb forceps, several serre- 
fine clamps of varying strength covered with rubber tubing 
to avoid injury tO' the vessel w^all, fine Chinese silk, No, i6 
Kirby needles, a rubber bulb with a small irrigating tip, and 
vaseline are required for the operation. The radial arter}' 
above the wrist is exposed. This dissection is facilitated by 
having the wrist extended over a sand bag. The deep fascia 
is exposed and opened upon a grooved director passed benea 
it through a small hole. In freeing the artery a sharp kmte 
is used so as to make a clean dissection, and contact of ms ru 
ments with the vessel is avoided as it may stimulate contr^ 
tion of the muscular coats. About three inches o ^ , • 

and from three to four inches of the vein are 
freed. After absolute htemostasis is 
of the vessels being ligated at some 
trunks, the limbs of the donor and rec/p.ent 
juxtaposition and loosely bound Serreto 

the anastomosis by movements on cadi vessel 

damps of suitable strength are applied central y 
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and ligatures distally. The vessels are cut across with sharp 
straight scissors about one-eighth of an inch from the liga- 
tures. The blood is quickly stripped from them, after which 
they are washed clean with physiological salt solution by 
means of a fine glass tip with smooth end attached to a rubber 
bulb syringe. The entire wound, especially the cut ends of the 
vessels, is covered with vaseline. This prevents clotting on 
the injured intima if an}^ blood should escape, and is an im- 
portant step in the technic. The adventitial coat of each 
vessel is grasped between the thumb and forefinger, drawn 
over tbe vessel end, and severed with sharp scissors; it then 
retracts so that it cannot be included in the suture. To facili- 
tate the handling of the white suture material, black silk towels 
cover the entire field with the exception of the ends of the 
vessels. 

The ends are approximated and held together by three 
retention sutures of the finest Chinese silk, which divide the 
circumference into three equal parts. Each of these parts is 
successively put upon the stretch by traction on the retention 
sutures, and a continuous suture is thus easily run around 
the whole circumference, care being exercised that each stitch 
avoids the adventitia but includes the media and intima at a 
unifomi distance from the cut edge. The intimre of the two 
vessels are thus slightly everted and brought into contiguity. 
Three or four stitches arc sufficient along each side of the 
triangle. The needle and thread of one of the retention 
sutures, preferably that tied last, is used for the entire circuit, 
a single knot being made with each retention suture as it is 
reached. After the completion of the suture, the anastomosis 
is gently surrounded by a small piece of hot moist gauze, 
the scrrefincs arc removed, and the blood is allowed to flow 
from the donor into the patient. If there be any leakage it 
is usually quickly checked by the gauze. If a point bleeds 
persistently, as in two of our cases, a stitch may be added 
easily and effectively while compressing the artery between 
thumb and finger, when slight release of pressure demonstrates 
the site of the leak. 
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the vessels have been roughly handled or have been 
seized by the dissecting forceps, small constriction n^es 
appear which markedly retard the How. These may dSp- 
pear after the application of very warm salt solution^ ^ 
An argument in favor of the Carrel suture is that the 
anastomosis is not guarded by a rigid mechanical device, and 
can, therefore, be rolled and massaged with the rest of the 
exposed parts of the two vessels, if the flow appears too slow. 
Such stripping between the well-vaselined fingers has in our 
experience tended to keep the vessels dilated, thus permitting 
a full stream of blood. Another favorable feature of the 
Carrel method is- that the calibre of the vessels is not dimin- 
ished, and extreme dilatation at the site of the anastomosis 
is possible because the line of suture is on the stretch during 
the anastomosis. The strain is divided among many stitches, 
which, though frail in themselves, allow any reasonable 
amount of rough handling when combined. The absence of 
apparatus also prevents obscuring of the site of anastomosis 
so that any twisting of the vessels is at once apparent and 
can be easily corrected. 

Although the median cephalic or median basilic veins may 
be used in adults, in infants and in children the saphenous 
or femoral veins are more favorable for transfusion. The 
position of the saphenous vein is definite, its length is suffi- 
cient, and there is no danger of injury to important structures 
or to the circulation of the limb; its calibre alone is question- 
able. In infants and young children it is too small. It seems 
wise, however, to examine it before exposing the jemor 
vein. The depth of the vein in the subcutaneous fat may 
cause some delay in locating it in the small subject, un ess i 


anatomical position is definitely borne in 


mind. It can be 


anatomicdi ^ , . 

readily exposed by abdoaing the thigh to J 

ing it outward and making the incision m a p 
dfghtly external to the spine of the pubes to t e m 
of^popliteal space at the teure 

limit corresponds to the posterior fat 

of the femur. On cutting through the subcutau 


the 
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vein is found close to the deep fascia (Figs, i and 2). In 
several of our adult patients we have used the saphenous vein 
near the ankle. 

In one case where the median basilic vein was used, it was 
noticed that blood flowed far more freely from the cut end 
of the vein after the transfusion was finished (viz., three 
drachms in fifteen seconds), than could have been possible 
during the operation. There must, therefore, have been con- 
siderable resistance in the vein. This resistance can be dimin- 
ished by elevating the limb of the donor, and in Transfusion 
VIII this was attempted. The saphenous vein was consider- 
ably larger than the artery, and subsequently the distal inch of 
the latter dilated to the size of the vein. The flow was so free 
that pulsation could always be felt and for the most part 
seen in the whole of the exposed vein. The donor lay on a 
high operating table; after the vessels had been e.xposed the 
recipient was placed on a stretcher at right angles to tire 
donor with her feet on the table against his chest, her head 
being considerably lower so that she was inclined about 45°. 
With the donor’s arm abducted 90® it brought the vessels 
together in a favorable position for the operation. The in- 
clined position seemed to facilitate the flow by diminishing 
resistance in the veins. It must be borne in mind that in this 
position overdistention of the heart is more likely to occur. 

The physiological effect of the transfusion should be noted 
at frequent intervals by testing the hremoglobin, pulse, and 
blood-pressure. The area of cardiac dulness should be fre- 
quently mapped out, and the stethoscope freely used to detect 
any inability of the heart to cope with the increase in the 
volume of blood. Finally, considerable infonnation as to the 
mechanical success of the anastomosis can be obtained by 
testing the blood stream through the anastomosis at the com- 
pletion of the transfusion by cutting the vein and measuring 
the flow before ligating the artcr}-, or by severing a com- 
municating venous branch during the transfusion. Tiie blood, 
as a rule, spurts from this as though it were a branch of the 
artery itself. 
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uiing the past year we have used tlie Carrel method 

e ve times m ten patients, one patient being transfused three 
times. The cases were secondary anemias with the exception 
of Case I, which was gas poisoning, and Case V, general septi- 
cEcmia. The immediate results of the transfusions were go^ 
in all except Cases V and XIL In Case V the heart was not 
equal to the increased burden. In Case XII the hemoglobin 
did not rise, although it was shown later that the lumen was 
satisfactory and there was no thrombosis; on the second 
attempt the anastomosis was partly obstructed by a small 
valve-like tlirombus, and free hemorrhage from the ulcerated 
cirsoid aneurism offset the benefit from the limited amount 
of blood which passed. Cases II, VII,. X, and XI were in 
almost moribund condition and were markedly improved by 
the operation, apparently owing their lives to the transfusion. 
They are all now in good health. 

Case I. — Illuminating gas poisoning. Hypostatic pncmwnia. 

C. B., New York Hospital, Medical History No. 18007. Age 
52. Houseworker. Admitted February 22. Died Mardi i, 
1909. Service of Dr. Peabody. 

The patient was found by the ambulance surgeon in a room 
in which illuminating gas was escaping. She was comatose. 
Pulse was rapid and extremely feeble. Respirations were four 
to six per minute when she was brought to the hospital. 

Physical Examination.— Fairly well-nourished woman, ap- 
parently moribund. Pupils dilated and react only slightly to 
light. Well-marked slow nystagmus. Tongue swollen, con 
gested, and purplish in color. Pharynx congested and con ams 
frothy mucus. Radial pulse almost impercephble. 
stiff. Heart: slightly enlarged, sounds very distan^ 

no murmurs. Lungs: breath sounds feeble, no dulness, 

Direct transfusion was decided upon. ^ of 

the accident ward, who had just recovered 
acute alcoholism, offered her blood and the operaUon 

Leltely performed The left 

tomosed to the median cephalic vein of the rg 
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recipient. The blood was allowed to flow for forty minutes, 
the vein pulsating all of the time. The patient showed the most 
marked improvement. Her respirations increased from 5 to 24 
per minute. The pulse became full and of a good quality. She, 
however, did not regain consciousness. A phlebotomy was like- 
wise performed, 34 ounces of blood being withdrawn. 

During the ensuing week phlebotomy was done several times, 
and salt solution per rectum and hypodermic stimulation were 
given. The day after the transfusion the patient's haemoglobin 
was 90 per cent., white blood-cells 26,000, polyinorphonuclears 
90 per cent. There was albumin in the urine. 

The patient gradually developed a hypostatic pneumonia and 
died without regaining consciousness on the seventh day after 
admission. Her respirations varied during this time between 
24 and 44, pulse rate between 76 and 120. 

In regard to the treatment of illuminating gas poisoning by 
transfusion, the case shows that at least astonishing temporary 
effects may follow transfusion. The patient was resuscitated 
from a moribund condition, the respirations and heart action 
quickly became normal and remained so for several days. The 
red cells of the donor must have become carriers of oxygen. 
In this respect the clinical findings were similar to those ob- 
tained by Crile in experiments on dogs. If the degree of poison- 
ing is such as to cause cerebral softening, permanent benefit 
cannot be expected. 

Casr II .* — Secondary anwmia — licvtnophiliaf 

G. M., New York Hospital, Medical History No. 1SS51. Age 
two years, ii months. American. Sendee of Dr. Conner. 
Transferred to service of Dr. P. R. Bolton, 

Family History . — No history of tuberculosis, neoplasm, 
S3’philis, nor haimophilia in the family of cither parent. There is 
one older and one younger child, neither of whom has shown 
the slightest tendenej' to bleed easily. 

Past History . — The patient is the second child; normal, 
uneventful deliver)'. Walked at nine months. Has had none 
of the diseases of cliildhood. While teething she had slight 
intestinal trouble but quickly recovered. When two years old 


* Presented before the SurKic.nl Section of The New Yor»: Academy 
of Medicine, .'\prjl J, 1910. 
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it was noticed that the slightest bruise left an extensive area 
of discoloration. Five months ago she began to have no5^ 
bleed, which sometimes occurred in her sleep. Four months 
ago she fell, lacerating the upper part of her scalp. Wound 
was sutured by an ambulance surgeon. That night the wound 
began to bleed profusely, and she was taken to the House of 
Relief where the hemorrhage was controlled by deep sutures. 
The entire upper part of her face became ecchymotic. 

Several severe attacks of epistaxis occurred during the fol- 
lowing month which were controlled only after great loss of 
blood. She was readmitted to the House of Relief August 5, 
with epistaxis and weakness. August 8, red blood-cells 
2,300,000, white blood-cells 18,200, polymorphonuclears 44 per 
cent., small mononuclears 40 per cent., transitionals and large 
mononuclears 16 per cent., haemoglobin 30 cent. 

August 12 : She was infused with 100 c.c. of artificial serum. 
This was followed by a severe chill and by a rise in temperature 
to 105.2°. The epistaxis which had been almost continuous was 


August 14: Red blood-cells 2,180,000, white blood-cells 
16,500, polymorphonuclears 26 per cent., small ^ 

71 per cent., transitionals 2 per cent., large 
p%rU., hemoglobin 25 per cent No rnore^ 
in hospital. Temperature ranged between 98 and 


was normal. 

She was transferred to New 


York Hospital and from there 


to a Convalescent Home. , ynspital 

October 2: She was brought back to New York 

with persistent epistaxis. ^ Physical 5^pots scat- 

cepting for epistaxis, rapid pulse, an J with 

tered over the body. Urine negative. Nares P 
gauze saturated with adrenalin solution, but bleeding 

controlled. ^ non txilymorphonuclears 

October 4: Red Mood-cells moron.- 

63 per cent., large mononuclears 10 p eosinophiles 3 

clears 16 per cent., transitionals 16 per flight 

per cent., basophiles i per cent., haemog 4 
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October 5 : Transfused. Radial artery of the fatlier was 
sutured to the saphenous vein of the child by the Carrel end- 
to-end method of anastomosis. Blood began to flow immedi- 
ately but there was no visible effect on the child for 12 minutes, 
after which the capillaries in the conjunctivae and ears became 
visible, and soon there came a tinge of pink in the child's lips 
and her hands became warm. At the end of 55 minutes the 
transfusion was stopped, the child was rosy and warm, lips red, 
pulse 160 and of good quality. Slight epistaxis of dark red 
blood began but soon ceased. Haemoglobin readings taken 
every 10 minutes showed a steady rise from 14 per cent, to 
68 per cent. The general condition of the patient greatly im- 
proved. The next day the haemoglobin was 95 per cent. 

Recovery was uneventful excepting for a slight broncho- 
pneumonia of short duration and some epistaxis and vaginal 
bleeding. Very slight bleeding occurred twice during the fol- 
lowing week, and once a petechial rash appeared on the face 
after the child strained at stool. 

Discharged October 29. Cured. Haemoglobin 89 per cent. 

January 28, 1910: Patient was brought to the hospital. 
She had just recovered from chiclcen-pox of the hemorrhagic 
type. Small black and blue marks were present over the whole 
body. She had had several hemorrhages, but her condition and 
color were excellent. 

Case III . — Secondary ancemia. Carcinoma of s(omach(t). 

M. Q., History Number 3409, age 41, single, housekeeper. 
Admitted to French Hospital, July 23, 1909. Discharged Aug. 
12, 1909. 

Chief complaint, pain in epigastrium, vomiting, and general 
weakness. 

One year ago the patient began to vomit about ten minutes 
after taking food. The vomiting was preceded by .'flight nausea 
and was not accompanied by pain. It continued for .about six- 
months and was independent of the character of the food taken. 
She lost considerable flesh and became weak. She never vomited 
blood. For the last six months she has had pain in the epigas- 
trium, especially after eating. The patient enjoyed good health 
until the present illness. 

On admission the woman appeared markedly emaciated, tlie 
skin and mucous membranes were verj- pale. Nothing noteworthy 
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was found on further physical examination. Gastric analysis: 
quantity extracted one hour after Ewald test meal 30 c.c.; color 
light tan ; large amount of mucus ; no free blood. Free acid 
none, lactic acid, moderate amount. 

White blood-cells 11,000, polymorphonuclears 65 per cent., 
small lymphocytes ii per cent, large lymphocytes 16 per cent., 
basophiles 2 per cent., eosinophiles 6 'per cent., haemoglobin 30 
per cent., red blood-cells 2,210,000. 

Carcinoma of the stomach was suspected. Since obstructive 
symptoms were not prominent, as she had ceased vomiting, it 
seemed wise to do an exploratory laparotomy only if her con- 
dition could be improved sufficiently to warrant a resection if 
this should prove indicated. On August 6, 1909, the patient 
was transfused. Considerable improvement resulted, but the 
patient decided to defer operation. 

V Anastomosis completed and transfusion begun at 1.15 
August 6, and was terminated at 2.10 p.m. Haemogo m rose 


from 30 to 44 per cent. 

After transfusion August 6 (7 p.m.), 


red blood-cells 3 >^" 


000; hemoglobin 40 per cent. eo^o 

Aug. 7 (10 A.M.) red blood-cells 4,000,000; 5 ' 

Aug 7 7 r.M.) red blood-cells 4 . 400 , 000 ; hsmogtebin 7 

mI 9 0° -M.) red blood-cells 4.^0,000; 

The patient left the hospital and was 
examination later which she failed to o. physidan 

died at home. No autopsy. It is sal 
that for four months she was in fair d t . 
the last three and a half months she failed rapidly, 

stantly, and had severe epigastric pains. 

Case IV.— -Secondary anmiia, bmary 


hemorrhages, senility. _ Mi,mber 3S46, French, age 

P. F., French Hospital, History N , 1909. 

80, admitted September 21, 1909 - ^ of the left 

Chief complaint, swelling and pain m inner p 

‘’"•Ntory. -Seven days ago f 

above mentioned region, w ic J ^ femoral repo" 
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trauma. Appetite good, bowels regular, urinates three to four 
times daily and two or three times at night. Two days ago 
he says he vomited a cupful of blood. 

Never had similar trouble before. Two years ago patient 
was operated upon for gall-stones, and the wound never closed. 
Has had a right inguinal hernia for 30 years. Denies urethritis 
and syphilis. 

Physical Examination . — ^The scrotum, penis, and inner and 
posterior surface of the left thigh to the knee are ecchymotic. 
There is a globular swelling below Poupart’s ligament on the 
left thigh about three inches in diameter. It is tense and tender 
on pressure, flat on percussion, and has no bruit. Over most of 
the ecchymotic area there is induration which does not pit on 
pressure. 

Tlic man is thin and anaemic; the arterial walls are thick- 
ened. There are a few crepitant rales and dulncss at right 
apex in front. In the scar of gall-bladder operation there is 
a fistula discharging bile very freely. Just above Poupart’s 
ligament on the left side there is a small reducible inguinal 
hernia. He is unable to move his left leg. 

On September 23, 1909, an incision was made over the 
swelling on inner part of thigh; it proved to be a ha^matoma. 
Blood oozed intcnuittently from the wound. Horse scrum was 
administered subcutaneously on three successive days without 
cfTcct. There was no fever at anv time; cultures of fluid from 

0' 

hrematoma were sterile. Blood examination October ii. hemo- 
globin iS per cent., red blood-cells 1,856,000, blood-pressure 94 
mm. 

The patient was transfused on October 12, 1909: anastomosis 
completed and flow begun at 11.47 a.m.; flow discontinued at 
12.50 p.M. Hemoglobin rose from 18 per cent, to 39 per cent. 

After transfusion: October 12 (7 r.M.) hemoglobin 48 per 
cent., red blood-cells 2.380.000. blood-pressure T12 mm. 

October 13 (10 .N.M.) hemoglobin 50 per cent., red blond- 
cells 2,900.000. blood-pressure no mm. 

October 14. the patient had a profuse rectal hemorrhage, 
and died soon afterwards. No autopsy. 

C.^sn V . — Septic endocarditis. Septic(rmia. 

A. P., New York ITospit.al, Medical Histoty No. 183.44. 
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Age 22. Milliner, Austrian. Admitted March 13, ,900 %. 
vice of Drs. Conner and Lambert. Died September 30, im. 

Past History.~H.z.s, had no previous acute illness. No his- 
tory of joint symptoms, nor sore throat. When ten years old 
a swelling in her neck was first noticed, and she thinks that 
It has not grown larger since then. Thinks eyes have never 
been bulging; she has been nervous and excitable, and fr^ 
quently has had palpitation of the heart. 

Uses beer and wine moderately. Usually constipated. 

No history of syphilis or gonorrhoea. 

Present illness began, two months ago with headache, and 
sharp pains in legs but not in the joints. This was soon fol- 
lowed by anorexia, nausea, and sharp pain over the whole 
abdomen which came on immediately after eating and lasted 
from one to two hours. At times swallowing was difficult, and 
she vomited sour smelling fluid which had never to her knowl- 
edge contained blood. Has had occasional sticking pains over 
her heart and for some time constant severe pain in the left 
side of abdomen. 

Recently has had chilly feelings and night-sweats. No cough 
nor difficulty in breathing. No urinary symptoms, swelling of 
feet, or ankles. Has not been jaundiced. Complains of feeling 


very tired and weak. 

Physical Examination . — Fairly well-nourished girl. Skin and 
mucous membranes good color. Eyes normal. Tongue moist, 
coated. Pharynx normal. Neck not stiff. Slight enlarg^ 
ment of the thyroid but no thrill nor bruit present Diasto ic 
pulsation is present in large veins. Systolic murmur in caroti s. 
Pulses equal, regular, good size and force, moderate 
Corrigan in type. Vessels not sclerosed. 
nails. Heart is enlarged, gallop rhythm, prolonged 
diastolic murmur over aortic area. Second pulmonic 
ated. No thrills felt. Lungs norntal. 
tympanitic. No masses. Liver tender on p gjjtrcni- 

sL. spleen not enlarged. Kidneys not ^ ^ 
ities, knee-jerks greatly d,mjn.shed. No »ede“. 
n,ent of the superficial of 

pirations 24 , pulse 120 . nne ej^ leucoiytes 

sugar and albumin. Htemoglobm M P“- 
Idymorphon^ck^rs 79 P=t cent., lymphocytes P 
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Blood culture taken on May i8 showed a pure culture of 
streptococcus. On the third day after admission she developed 
a systolic murmur at the apex, and on the fifth day petechial 
spots appeared on the front and back of chest. Abdomen 
became very tender and rigid. May 22 she began to receive a 
vaccine made from the organism obtained from her blood. 

In spite of all treatment with different varieties of homol- 
ogous vaccines and the usual therapeutic measures, the disease 
ran its course with typical waves of improvement alternating 
with periods of exacerbation, the up-and-down septic tem- 
perature, enlarged spleen, nephritis, petechije, etc. 

Her brother, a healthy young man, consented to be the donor 
for a transfusion. He was prepared by vaccination with the 
vaccine made by Dr. Elser, pathologist to the New York Hos- 
pital, from the streptococcus of her blood, the purpose being 
to produce antibodies in his blood antagonistic to that 
organism. 

September ii, 1909. Transfusion. Service of Dr. Bolton. 
Several ounces of blood were first drawn from the patient’s veins. 
The radial artery of the donor was tlien sutured to the left inter- 
nal saphenous vein of the recipient. The anastomosis was per- 
fect ; blood flowed freely and apparently at a good volume. After 
ten minutes the patient became restless, irrational, cyanosed, her 
pulse rapid and irregular, and respirations rapid and almost 
stertorous. It seemed extremely dangerous to continue, so the 
transfusion was immediately stopped. She was stimulated by 
hypodermic injections and in a few hours she had recovered 
fairly well. 

During the next week the patient developed general oedema. 
Showers of emboli, causing pain in the internal organs, and 
petechia; continued, and the patient’s asthenia became marked. 
She died on the nineteenth day after transfusion, after .an illnc.^s 
of almost eight months. No autopsy. 

C•^SE VI . — Secondary ancemia foUozi'ing puerperal septicemia. 

V. M., French Hospital, History Number 3665, married, age 
30, Italian, housewife. Admitted October 22, 1909, disdiargcd 
December 3, 1909. 

For the last seven weeks, patient has complained of pain in 
left -‘^ide of abdomai and back, pain is severe in character and 
radiate.s over lower part of abdomen. Urinates somewhat too 
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frequentl}^, bowels irregular, appetite poor. She has lost con- 
siderable weight and feels very weak. ' 

Was operated upon elsewhere, on August 31, 1909, for 
“ puerperal septicsemia.” The operator sends the following de- 
tails: “Temperature 105°, pulse 130, respirations 30 before 
the operation. There was a large intramural abscess on the 
left side, extending into broad ligament and including left tube 
and ovary. The sigmoid was included in adhesions and slightly 
eroded. Patient’s condition permitted only a rapid laparotomy 
and drainage. Fecal fistula appeared on fourth day. After 
operation and for some days subsequently, the pulse ran from 
136 to 128. Temperature 104° to 100° and respirations 60 to 


30.” , 

Physical Examination.— is very feeble, pale, and 
emaciated. Heart negative. There are a few sibilant rales at 
the right apex. Abdomen : There is a wound about three inches 
long in the left lower quadrant of the abdomen discharging pus 
and feces. The entire abdomen is tender ^ 
on the left side where a mass is mdeflmtely felt y 
extensive induration is appreciable in the left side P 
There is a profuse purulent vaginal discliarge. 

Urine: Turbid, flocculent precipitate, 
acid, albumin present, considerable pus 
Blood examination on October 24. 
red blood-cells 2.384,000; white 'ffoo, P»J^ . 

nuclears 74 per cent.; small eosinophil 

lymphocytes 3 pet eeut; basophiles 2 per cent., 

I per cent. _ _ , . „ transfusion was 

The patient’s condition was so p 

done in the hope of making er ^ n ^vas repeatedly 

tion. Improvement was marked and operatio 

deferred. r/ion Anastomosis completed and 

Transfusten Ootote 25 j^^9 ,, ,..58 a.«. 

flow begun at ii- 7 ^ Kedpiw' 

1 10 nini. 

124 nun. 

iiSnim.’ 

150 niui. 

• iA 

__ iriAlairin~bi^-pressure apex minutes stia 

» At this sudden fall m diminished for five 


Blood-pressure (systolic) - 


Time 

10.00 A.M. 
jll.20 A.M. 
11.40 A.M. 

12.00 M. 
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Pulse 


Hscmoglobin 


Time 

Recipient 

10.00 A.M. 

108 

10.30 A.M. 

104 

1 1 . 00 A.M. 

96 

11.30 A.M. 

92 

12.00 M. 

84 

12.15 P-M- 

88 

10.00 A.M. 

34 per cent. 

11.15 A.M. 

45 per cent. 

11.40 A.M. 

47 per cent. 

12.00 M. 

50 per cent. 

12.15 P-M- 

SO per cent. 


After cutting vein, three drachms of blood flowed in fifteen 
seconds. 

Oct. 25 (8 P.M.) : Haemoglobin 54 per cent.; red blood-cells 
3,608,000; bood-pressure 119 mm. Improvement continued stead- 
ily until Nov. I, when haemoglobin was 62 per cent.; red blood- 
cells 4,600,000; from the ist to the 20th there was a steady fall; 
November 20, haemoglobin 42 per cent.; red blood-cells 3,300,- 
000. No operation was performed, and at the time of her 
discharge the fecal fistula was almost closed, the pelvic and 
abdominal masses had greatly diminished, and her general 
condition was so good that she was able to return at once to her 
household duties. 

Transfusions VII, VIII, and IX.® — A)i(cmia (transfused 
three times). 

M. T., French Hospital, Admission Number 15,399, 43, 

French, married, housewife. Admitted December 29, 1909. 

Present History. — Onset, 14 days ago, began with violent 
headache, pain in back, over heart, and in epigastrium, and 
extreme weakness; a day later slight jaundice appeared; she 
has been confined to bed since onset. 

Previous History . — In 1896 patient had menorrhagia for 
which she was curetted; in 1900 she was operated upon for 
an abscess on the left side of thorax ; in 1902 slie had rheu- 
matism which confined her to bed one month. She has had 
at times a distressing cough and dyspncca for a number of 


* Presented before the New York Surgical Society, ^^ay, 1910. We 
arc indebted to Dr. Sbanley, house surgeon of the French Horp’.lal, for 
the records of the cases at that institution. 
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years, also palpitation on the slightest exertion, but no ni^ht 
sweats, ch.Us,^or fever; she has had cedema of 4 I t 


years, gradu^ally increasing to date; also frontal headaches, 
worse at night and throbbing in character, spots before the eyes’ 
vertigo, and tinnitus for the past three or four years. Gives 
no history pointing either to gonorrhoea or syphilis. For past 
two years patient has been under severe mental strain. Eighteen 
months ago she began to lose her color, the pallor has gradually 
increased. Menses began at fourteen years and were regular 
until 25 years of age, since then they have been profuse much 
of the time, lasting five to eight days, and making her very 
weak for some time following. The menorrhagia has been 
especially marked recently. Married at twenty-five; two chil- 
dren living and well; no miscarriages. Habits good. 

Physical Examination on Admission . — Woman of medium 
size, apathetic, and aroused with difficulty. Face expressionless, 
mucous membranes colorless, lips dry, parched, and brown, con- 
junctivae slightly yellow, skin has a lemon tint and is bloodless, 
superficial veins show conspicuously as dark blue lines. Radial 
pulse not palpable, heart sounds very feeble. The woman ap- 
pears moribund. Blood examination shows 600,000 red blood- 
cells and 16 per cent, haemoglobin. Urine, December 29, I’PO'- 
turbid, amber, fiocculent precipitate, specific gravity 1016, add. 
no sugar, moderate amount of albumin, numerous epithelial and 
red blood-cells, few white blood-cells, many hyaline and granular 
casts. 

Transfusion was immediately done, taking the husban as 
donor, although he was weak and anaemic. There was mo crate 
improvement. The next day a second transfusion was ma e. 
taking a young man as donor. Marked improvement resu e . 
Cheeks became flushed, lips of a normal color. The ’ 

however, became extremely restless and it was necessao' » • 

Afterwards she became delirious and two days a er 

extreme jaundice. . 

The third transfusion was done ten days later, a ^ ^ 
blood. and general condition had begun to show a marice 
for the worse. A healthy young man was used as 
Considerable and prolonged improvenient resuto • 

Record of hrst tramfnsion, December 29, 1909- 
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Before transfusion, red blood-cells 600, ocx), haemoglobin 16 
per cent., blood-pressure 100 mm. 

Flow begun at 1.21 p.ii., discontinued at 2.15 p.m. 


Blood-pressure 

f Beginning.. 

■ ■ 1 End 

Donor 

130 

II9 

Recipient 

99 

128 

Pulse 

/ Beginning. . 

' • 1 End 

88 

92 

128 

122 

Hemoglobin 

f Beginning.. 
'• 1 End 

71 per ct. 

57 per ct. 

16 per ct. 
22 per ct. 

Red blood-cells 

/ Beginning. . 
•• 1 End 

3.600.000 

2.700.000 

600.000 

928.000 


December 29, 7 p.m.; Red blood-cells 1,008,000, haemoglobin 
21 per cent., white blood-cells 42,000, polymorphonuclears 69 
per cent., small lymphocytes 16 per cent., large lymphocytes 13 
per cent., basophiles 2 per cent., megaloblasts 5 per cent., normo- 
blasts 7 per cent., marked poikilocytosis, numerous umbilicatcd 
red cells. Stools negative for ova, occult blood, etc. 

Second transfusion, December 30, 1909. Transfusion flow 
begun at 5.03 p.m., discontinued at 6.1 1 p.m. 

After transfusion vein was cut and in 14 seconds there flowed 
no minims. 


Blood-pressure 

f Beginning. . 

■ ■ t End 

Donor 

128 

too 

Recipient 

III 

136 

Pulse 

f Beginning. . 

■ ■ \ End 

82 

124 

120 

104 

Hemoglobin 

/ Beginning. . 
t End 

81 per ct. 

65 per ct. 

19 per ct. 
33 per ct. 

Red blood-cells 

f Beginning. . 

■ ■ t End 

4.100.000 

3.018.000 

1.015.000 

1.952.000 


Subsequent to transfusion ; December 31, 7 p.m.; Red blood- 
cells 2,2^,000, hemoglobin 35 per cent., white blood-cclks 
1S.700, polymorphonuclears 72 per cent., small lymphocncs S 
per cent., basophiles 1 per cent., normoblasts 6 per cent., mcgalo- 
blasts 3 per cent., marked poikilocytosis and numerous umbili- 
calcd red cells. 

January 9: Red blood-cells i.osG.ocx). hemoglobin 25 per 
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cent., white blood-cells 11,900; otherwise tlie counts taken each 
day were about the same as that last given. 

Third transfusion, January 10, 1910. Flow begun at 6.16 


Stopped at 6.55 

P.M. 





Donor 

Recipient 

Blood-pressure — 

/ Begiiming. . 
■■‘lEnd.'. 

120 

102 

92 

125 

Pulse 

J Beginning. . 

72 

136 

t End 

92 

120 

Haemoglobin 

( Beginning. . 

■ ■ ■ 1 End 

100 per cL 

94 per ct 

23 per cL 
56 per ct 

Red blood-cells... 

f Beginning.. 

5,150,000 

1,184,000 

‘ • 1 End 

3,746,000 

1,386,000 


After this the patient did fairly well, although she developed 
a pneumonia in lower right base and later pleurisy with effusion 
on left side. This made necessary repeated tappings (wm 
all), at times 20-30 ounces of clear or blood-tinged flui eing 


removed. 

March 5 : Von Pirquet test negative. 

March 13: Patient has been up for some "iy*' “ J 
has fair appetite, and feels well. Urine “ccas.ona%sh »sW« 
of albumin. Red blood-cells 2,624,000, hsmoglob / P 

the blood is otherwise normal. ^ nercent.; 

May 7 : Patient in good condition, haemoglobin / p 

red blood-cells _ . • ^ccondar)’ 

Case X.— Papilloma of bladder. Excision. 


“Ts., the Post-Graduate Hospital, servi“ 'J; 

Pollen Cahot. Male, age 34 yenjs. l^i blood;- 

Chief complaint, pain in left side of abdomen 

“”d; N B. Potter, who supervised the 

'dTr c wood wrote, to maU ,,, 

nosis of pernicious anemia on the smears. 

Stion a secondary anemia. 
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Past History . — Has had several previous attacks of 
hffimaturia, otherwise the history is unimportant. 

Present Illness , — Blood appeared in the urine nine days ago 
and has been steadily increasing in amount since. There has 
been pain in the left lumbar region and in the end of tlie penis 
during urination. Patient has had great difficulty in urinating 
during the past three days. 

Physical E.xamination . — Patient is a large, well-nourislied 
Italian, showing nothing abnormal on external examination ex- 
cepting extreme pallor. Specimen of urine contains almost pure 
blood. 

Operation by Dr. Cabot, January 21. Suprapubic cystotomy. 
Excision of papilloma of the bladder. Rubber drainage tube 
left in the bladder. Operation begun with eucaine local anaes- 
thesia and completed under nitrous oxide gas anaesthesia. Du- 
ration, one hour. General condition of patient very poor. Pulse 
weak and rapid after the operation. 

Five and a half hours after the operation the patient was 
comatose and practically moribund. Haemoglobin 34 per cent., 
red blood-cells 1,500,000, pulse 156 per minute. 

Transfusion was performed by one of us (R. D. McC.) with 
the assistance of Dr. Aspinwall Judd. The donor was a brother 
and of only about two-thirds the stature of the patient. The 
right radial artery of the donor ^\'as anastomosed to the left 
internal saphenous of the recipient. The vessels were exposed 
and anastomosed in 28 minutes. The blood was allowed to flow 
40 minutes. 

The following table was made during the operation. At 
5.30 p.M, flow of blood started. 


H®mof;1obin Pul'c 

5.40 r.M 36 per cent. 132 

5.45 r.M A 2 per cent. 12!5 

5.50 r.M 53 per cent. 12;', 

5.55 r.M SA per cent. 126 

6.00 r.M S8 per cent. 126 

6.05 r.M ^2 per cent. 126 

6.10 r.M 62 per cent. 126 


Transfusion ended, 6.10 r.M. 

The patient’s general condition and color underwent marked 
improvement during the transfusion. The tr.anstu.eion v.nitld 
have been continued but the donor began to show the effect of 



452 


POOL AND McCLURE. 


the loss of blood. He became very pale, restless, and nauseated. 
Eight p.M., the same day, hemoglobin 64 per cent., pulse 140. 

January 22, 10 a.m. : Red blood-cells, 3,320,000, haemoglobin 
76 per cent. General condition is greatly improved and patient 
is mentally much brighter. 

January 26: Red blood-cells 3,170,000, haemoglobin 71 per 


cent. 

February ii : Red blood-cells 3,616,000, haemoglobin 75 per 
cent (Talquist). 

All of the previous readings had been taken with the Dare 
hsemoglobinometer. March 3d. Red blood-cells 4,112,000, 
haemoglobin 75 per cent. (Talquist). The condition of the pa- 
tient is good and he is ready to leave the hospital. 

Case Xl.^— Infected dhroid of uterus. Suppurative melnlis. 

Multiple metastatic abscesses of thigh. Pycvmia. ^ 

New York Hospital, service of Dr. Bolton. Surgical His- 
tory No. 38,247, Mrs. J., 35 years, admitted August 3, dis- 


charged November 4, 1909. 

Past History.— Has always been strong and health). 

struation began at seventeen years of age, ' 

weeks, not painful. Married at twenty-one. First three p g 

nancies terminated successfully. ..,;e,.,rriap-e and 

Present Illness.-Oa July 7 pafent had a 
stated that it was not induced. Her 

May. Following the miscarriage she “ , 

and the discharge soon became very °u . .j^en^ber much 

high fever. She became so ill that she -t rem^^- ^ 

about the early part of her sickness. P 

intra-uterine douches. Bleeding ““ .he 

tinned in a very serious condition and was g 


Physical Bxammatian.—Patknt is an and 

tomam She is weak and ’ T^goe is 

aucous membranes are almost Sounds 

oated, teeth are very '’f . ^ ‘ J' 3,„,ic murmnr at apes. 


— TriTNew York Acade®)' 

.presented Wore the Surgical Sec, ion of The h 

Medicine, April i, ipio- 
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normal. ^ Abdomen ; not distended or tender. Just above the 
symphysis and to the rig'ht of midline, there is a slight rounded 
prominence. On palpation it is found to be firm and freely 
movable. There is a slight resistance above the limit of this 
mass. 

V aginal Exaininatiou . — Outlet normal for multipara. 
Marked discharge of pus. The cervix is large and soft. The 
external os is dilated and emits a profuse discliarge of pus. 
Bimanual examination reveals a large, firm, elastic, fairly mov- 
able mass without fluctuation extending upward from the right 
side of the uterus. Tubes and ovaries are indefinitely palpable. 

Temperature 102°, pulse 124, respiration 2S. Hremoglobin 
30 per cent., leucocytes 40,000, polymorphonudears 84 per cent., 
mononuclears 13 per cent., transitionals 3 per cent. The red 
cells show considerable poikilocytosis. No nucleated reds found. 

The general condition of the patient was such that it was 
thought she could not stand an operation. She did not improve 
under treatment but became weaker. October 9 her white blood- 
cells numbered 16,000, and her temperature reached 104.8®. 

A brother willing to give his blood offered himself and a 
transfusion was decided upon. Patient’s haemoglobin was now 
18 per cent. 

August 10: Transfusion was unsuccessfully attempted by 
others by Hartwell’s implantation method, with a Crilc cannula 
and by suture. Clotting occurred in the first two attempts, con- 
siderable hemorrhage in the last, which was not controlled 
until a clot had formed. 

August II; Transfusion was performed following Carrel’s 
technic of end-to-end blood-vessel suture. The right radial of 
the donor and the right internal saphenous vein of the patient 
were prepared under local novocaine anesthesia. Anastomosis 
was easily made. There was slight bleeding at the line of 
union, but this quickly stopped without further suttirc. Pul- 
sations were palpable in the vein. The calibre of the vein re- 
mained small for about fifteen minutes, when the vessel began 
.slowly to dilate and the blood flowed more freely. Idic hremo- 
globin rose gradually but with a marked acceleration toward 
the end of the operation, from iS to 40 per cent. The trans- 
fusion was stopped when the donor became restless and vomited 
several times. The patient’s mental condition had improved. 
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Her lips at tlie beginning were colorless, but were non- rci 
and her cheeks had gained a healthy pink. 

The anastomosis was opened and found perfectly patent 
No thrombosis. The afternoon of the transfusion a dull curet- 
tage was done and ^ some tissue and considerable pus were 
brought away. ^ Uterine irrigation given. The pathologist re- 
ported the specimen to be well-preserved muscle tissue. For a 
few days the condition of the patient was excellent, but, soon 
she became weaker and her haemoglobin dropped within six 
days to i8 per cent, the same as before transfusion. Spectro- 
scopic examination failed to reveal a trace of bile or blood pig- 
ments in urine. On August 15 her general condition was about 
the same as before transfusion. The mass in the lower abdomen 
was markedly diminished in size, and there was an absence of 
tenderness and rigidity in lower abdomen. White blood count, 
24,000, polymorphonuclears 84 per cent., red blood-cells 1,800,- 
000, temperature ranged around 101°. Transfusion wounds 
healed. 

The following abstracts from the bedside notes outline the 
subsequent course. 

August 17: General condition is ver}'- much improved. She 
takes food by mouth and retains nutrient enemata. She feels 
much stronger. -Discharge from vagina remains profuse with 
extremely unpleasant odor. Small necrotic mass expelled from 
uterus. Uterine tumor much decreased in size. 

•August 29: Very slight uterine discharge. Uterus h 
small, fairly firm, and movable. Mass is no^ longer^ felt in i 
wall. Cervix normal. Haemoglobin is rapidly rising. cs 
terday she had two chills, followed by elevation of tempera ure 
to 105°,, accompanied by severe nausea and vomiting.^ ^ 

September 12: Haemoglobin 50 rbilk 

stronger and looks better, though she has 
with sudden rises and falls of temperature dtmng the 

'"^^September 29: Pain has persisted in 
calf. There is slight swelling with some ™ ite 

surface temperature on inner side of ^ ^ ^cr. 
knees. She has been having chills and cons de b 

September 30: Incision made over 

and a considerable quantity of pus evacuated. Pra 
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October 8: A few petechise have appeared on chest, arms, 
and back. Daily rise of temperature and frequent chills per- 
sist. The petechia; followed an attack )'estcrday in which she 
complained of a peculiar sensation over entire body, and pain 
in back which lasted about six minutes. Over bases of both 
lung’s are subcrepitant rales and a few rales are present an- 
teriorly. No pain over spleen or kidney regions. Patient vomits 
frequently and vomitus contains bile. Sinus is discharging freely. 
Pathologist reports original culture from thigh sterile. Hjcmo- 
globin has gone down to 45 per cent. Blood cultures continue 
negative. 

October 15: Temperature has been normal for two days, 
and she feels much better and is taking more food. Sinus is 
healing slowly. She is now receiving dead staphylococci in- 
jections with no local or general reaction. 

October 23 : Gaining in strength daily. Has had no rise of 
temperature for five days. Is now taking food of from iSoo 
to 2200 calories value daily as advised by Dr. Conner. 

October 31 : Is now able to walk with assistance. Hasmo- 
globin 53 per cent. 

November 4: General condition good. No pain, fever, or 
chills. Is gaining in weight and is able to walk alone. Peine 
examination negative. Uterus normal in size and there is no 
discharge. No tenderness on palpation. Wound in thigh is 
practically healed. 

Diagnosis; Infected myoma of uterus, suppurative metritis. 
Metastatic abscess of thigh, septicaemia? Result: Cured. Pa- 
tient discharged to go to the country'. 

Patient seen in December, is in perfect health. Has gained 
in weight even to excess. Color is that of a robust hc.aUhy 
woman. 

Case XII . — Secondary anemia, foUowiny; hemorrhage from 
cirsoid aneurism of face. 

I. G.. New York Hospit.ak Surgical Histor>- No. .39>^7- 
American girl, age 22. Admitted February rS, 1910. Service 
of Dr. I'lartlcy. 

Patient was bom with a large vascular naevus over the left 
side of face, involving also the left car which has always been 
larger than the right. Tiic nrevus grew and grc.atly disfigured 
the face and car. Five years ago both carotid arteries were 
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ligated. Since then the mass has steadily increased in size 
though more rapidly during the past two years. Eighteen monthi 
ago the ear became ulcerated, and foul-smelling pus has been 
continually discharged. Several severe hemorrhages have been 
checked with the greatest difficulty. 

She is now suffering from pain, loss of appetite, loss of 
weight, nervousness, and anaemia. 


Physical Examinaiion.—Rathtr large girl with marked 
anaemia. There is a large pulsating tumor involving the left 
side of the face, scalp, and ear, which is about five times the 
natural size and much distorted. Immediately under the skin 
the tortuous outlines of large vessels are plainly visible. The 
lower half of the growth is ulcerated and emits a foul odor. 
The auditory canal is obliterated, and the sense of hearing is 
absent on this side. A loud systolic murmur is heard over the 
entire surface of the growth. 

After admission to the hospital several hemorrhages oc- 
curred which were checked only by tight bandaging. Ansetnia 
came marked and weakness extreme. Hsemoglobin readings 
fluctuated between 19 and 40 per cent. 

On February 21 transfusion was performed. The donor was 
a highly neurotic sister who so excited the patient during the 
operation that an almost fatal hemorrhage occurred. ^ The radh 
artery was first anastomosed to the saphenous vein near e 
ankle. As the flow was not satisfactory, a second anastomosis 

was made with the cephalic vein. , , 

The transfusion resulted in little benefit, the haemOoO i^ 
at the end reading only a few points higher than at t le 
ning. The loss of blood during the transfusion as the 
hemorrhage from the ulcer was very free, 
that the haemoglobin readings were not a true m e • 


amount of blood which passed. 

The patient was discharged from the hospital A 

improved. 


im- 



BLOOD TRANSFUSION IN HEMOPHILIA * 


BY CHARLES GOODMAN, M.D., 

OF NEW YORK, 

Surgeon to the Sydenham Hospital and Montcfiorc Home; Associate Surgeon to Eclh Israel 
Hospital ; Chief of the Surgical Depanroent of Mt. Sinai Hospital llispcnsary. 

The following case is reported as an evidence of the im- 
portance of blood transfusion in the treatment of haemoplulia. 

The patient in question, a male, is two and one-half years 
of age, and is the third of four children, two of whom are females. 
He was admitted to the Beth Israel Hospital on July lo, 1909, 
twenty-four hours after having fallen from a fire-escape to the 
landing below. The child had sustained a lacerated wound of 
the right cheek, which was surrounded by a hsematoma involving 
the entire right side of the face and extending to the lower eyelid. 
The buccal mucous membrane was lacerated in several places, 
and the upper lip completely severed. The latter had been 
sutured before admission to the hospital. Blood was oozing 
from all the wounds of the mouth and check. 

A further examination of the child revealed the fact that the 
surface of the body was almost completch* covered anteriorly 
and posteriorly with ccchymolic spots, varj-ing in size from a 
ten-cent piece to a half dollar. 

The patient was a fairl}'^ well-developed child for its age, but 
was exceedingly pale and appeared to have lost considerable blood. 
Upon inquiry into the histor}', the mother volunteered the follow- 
ing information : 

" The child almost from birth showed a tendency lo develop 
black and blue spots on the body upon the slightest injury. These 
spots often appeared after mere contact with some hard object, 
and would last from ."^ix to eight weeks. Ritual circumcision, per- 
fonned on the eighth day after birth, was followed by continuous 
bleeding for several days. This was finally dicckcd after several 
physicians had been called in, but not until tlic child wa^^ so cx- 

* r.'iticnl presented before the Surfdc.a! Section of the Kcv.- York 
.Academy of Medicine, at the stated meeting held Nov. £, 19W- 
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sanguinated that its life was despaired of. One year ago tlie child 
cut its finger and the wound bled for two weeks. About eight 
months ago the child fell and cut its gums, and this wound con- 
tinued to ooze for several months.” 

Neither a history of consanguineous tie in the family nor that 
of hemorrhagic diathesis could be elicited. 

The temperature of the child upon admission was 98.4°, pulse 
150, urine was negative. During the first two days, the following 
measures were used to check the bleeding: application of 
adrenalin chloride, nitrate of silver, ice, and pressure with pledgets 
of gauze. Calcium chloride was administered by mouth, also 
tr. ferri chloridi. These were followed by calcium lactate and 
saline solution per rectum, and saline hypodermoclysis. On the 
morning of the second day 20 c.c. of diphtheria antitoxin were 
administered in two doses hypodermatically. 

During the first day in the' hospital the child vomited several 
times, bringing up several ounces of blood. On the following da) 

he had several blood-stained movements. 

In spite of all the measures used, the wzing continued, an 
although the loss of blood at times seemed insignificant, the chi 
appeared to be getting weaker and weaker,^ as the ° ^ 

skin and mucous membrane became progressively more ' 

The transfusion of healthy blood was considered, a do" 
sought for. The mother volunteered, but ^t/^" j. 
her eighth month of pregnancy, and in view "f 
of her having been responsible for the peculiar ) 
patient, was rejected. The father likewise not 

as he was poorly nourished delicate, Ji, obtained in 

have stood the loss of blood. A donor was 
a healthy applicant, nineteen years of age. eatof te 

While Dr. J. J. Hertz, of the naan and 

hospital, made the preliminary haemolytic and t 
Noguchi tests, 5 C.C. of fresh serum obtained from 

was injected. seemed to stop. 

For a few hours the oozing from the v in a 

but on the following mining, semicomatose, and 

distressing condition. He was apatheti ^ n^perature 

Z respirations labored and gasping. Tj^e » tSo. 

S-'Sd the pulse, "-"I 

had now become imperceptible. The tongu 
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patient was so weak and exliausted that he could not swallow any 
nourishment. The skin was decidedly waxy in appearance, the 
mucous membranes were slightly cyanotic. 

The blood at this time, showed hsemoglobin 12 per cent., and 
less than 1 , 000,000 erythrocytes. The donor was quickly sum- 
moned and brought to the operating room with the child, and each 
was placed on the operating table ready for transfusion. The 
child was given one-eighth grain and the donor one-quarter 
grain of morphine hypodermically. For the exposure and dis- 
section of the left radial artery^ of the donor I used a solution of 
>4 per cent, cocaine ; to an ounce of this solution ten minims of 
adrenalin i ; 1000 had been added. After having dissected what 
I thought was the radial artery, I was perplexed on account of 
its small size and entire absence of pulsation in this vessel, and 
for a time I thought that I had to deal with an anomalous condi- 
tion of the blood-vessels. The radial vein seemed a mere thread 
in size. I severed the artery and applied hot saline pads. At 
first three or four drops of blood appeared, and then there fol- 
lowed a good spurt of bright red blood. The Elsberg cannula 
was then applied. The distal end of the artery was cuffed over 
the cannula with the aid of the little tenacula designed for that 
purpose, and covered with saline pads. The femoral vein of the 
child was now rapidly exposed and lifted by two ligatures, the 
distal one being tied. This dissection was carried out without 
any anaesthesia, and there was no apparent objection on the part 
of the child, which lay almost lifeless on the table. I succeeded 
in introducing the cannula into a lateral opening of the femoral 
vein and opened the cannula. 

After ten minutes there was a very slight change in the color 
of the lips, but there was only an occasional flutter of the child's 
pulse. The operating tables were of unequal height and could not 
be properly adjusted to favor an uninterrupted anastomosis, so 
I abandoned the femoral vein, and decided to try the upper ex- 
tremity of the child. The basilic vein of the right am} n-as 
rapidly exposed, and although the vessel was of small calibre I 
succeeded with the aid of the little tenacula in introducing the 
cannula, holding the cuffed artery into this lumen. In the course 
of ten minutes the cliild showed the effects of the transfused blood 
by a gradual relum of pulse and color. The transfusion was con- 
tinued for twenty-eight minutes. At the end of that tunc, the 



46 o 


CHARLES GOODMAN. 


The hemoglobin taken and measureT’ If ’’"“f Pk 
recorded 70 per cent, and the child nr ■''' 1' f stJit 
ance of a limp, lifeless bodv '«™g the appear- 

living being He beLe T into , he* 

It was^ndSd , nonrhhment. ' 

Mood gradually and suSf en “ttr^LyrofT^'b ''’' 

I3ntel ■ " ■ to remain in an 

room behaff ru““'” ® to «>' ”Perefi»f 

' ^’'f Irtoe a stoic and stood the ordeal unflinchinpl)'. 

Ahou an honr and a half after transfusion there was a sadden 
rise in tie temperature to 106,4°, and a pulse of 190. This 
^ sided without treatment, and 12 hours later was 99, 
an e pu se 140. ^ The child partook of nourishment, and with 
e exception of a slight temperature, due to some infection of the 
woun in the thigh due to derangement of the dressing, made an 
uninterrupted recovery. 

The principal points of interest noted were that the oozing 
from the wounds was not only interrupted by the transfusion 
but absolutely checked by it. The ecchymotic spots which 
had covered almost the entire body of the child gradually faded 
away. With the exception of one spot on the forehead which 
appeared as a result of a fall, no new ecchymotic spots were 
observed. The spot disappeared in the course of a few days 
instead of remaining visible for weeks as formerly. He has 
not vomited nor passed any blood since the transfusion. 

The patient when discharged from the hospital on the 
twenty-eighth day of July showed a red blood count of 
3,400,000, and a haemoglobin of 60 per cent. After spending 
three weeks at the sea-shore, the child was brought back to the 
city, and an examination of his blood showed 5,000,000 
erythrocytes, and 80 per cent, haemoglobin. He has since 
then passed through a normal course of measles without com- 
plications. More recently, following an infected scalp • 
cellulitis developed, which required extensive incisions oi" 
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proper drainage. The wounds healed gradually without show- 
ing any tendency to hemorrhage. 

In conclusion the following point of interest should be 
mentioned; The mother gave birth to her fourth child in 
August, 1909. Notwithstanding the trying experience with 
the first male offspring, the parents had the infant circumcised 
on the eighth day. The infant was brought to the hospital ten 
days later to be treated for continuous bleeding from the 
wound. The two female children of this family show no ten- 
dency to bleed. 



GRAFT OF THE VENA CAVA ON THE ABDOMINAL 

AORTA. 
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OF NEW YORK. 

(From the Laboratories of the Rockefeller Institute for Medical 

Research.) 


I. Introduction. — The operation consisted of transplant- 
ing between the cut ends of the abdominal aorta a segment of 
vena cava. Its purpose was to study the details of the technic 
of the graft of a large vein on the aortic trunk and its remote 
results. It is important to know whether venous segments 
can replace parts of the aorta as successfully as parts of smaller 
arteries, the carotid for instance. Five years ago, I advo- 
cated the use of venous grafting in the treatment of aneurism> 
and of certain traumatic lesions of arteries.^ It was warranted 
by the results of experiments that I had performed m 1902 
in Lyons with Morel 2 and in 1905 in Chicago with Guthrie. 
These experiments had shown that arteriovenous 
made with a proper technic remain normal and t a a v ^ 
transplanted on an artery, reacts against the ° j 

pressure by thickening its wall. They demonstrated W ™ 
L be safdy grafted on arteries. At this f “fnot 
that the successful arterial transplantation of a je 
possible. Exuer ‘ had attempted several times to 
ment of jugular vein on the carotid artc^.^ 

became occluded. The results of o p thrombosis was 

had also been negative. Payr conclud 

due to the action of the arterial bo p 

venous wall and that this A short time 

sible the success of a venous at the 

afterwards, I was that the throm- 

University of Chicago. erimenters was not due to a 

bosis observed by previous experimenters 
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biological but merely to a surgical cause, and that, with a 
proper technic, positive results could easily be obtained. Our 
experiments of 1905 and 1906 sliowed that arteriovenous 
anastomosis remained normal after twenty months. They 
also permitted the stud}’’ of anatomical modifications of the 
venous wall under the influence of the increased blood-pressure. 
Eight months after the graft of a segment of jugular on the 
carotid, the circulation was found to be normal through the 
vein, the wall of which had become as resistant as an arterial 
wall.® It was, therefore, certain that veins followed the law 
of adaptation of organ to function, and that they could, when 
they were compelled to do so, play the role of arteries. In 
other experiments, made in 1907 and 1908 at the Rockefeller 
Institute, I was able to follow more closely the histological 
evolution of segments of jugular vein transplanted on the 
carotid, and observe that twenty months after the operation the 
venous segment was still in excellent condition. 

These results have been confirmed by other experimenters 
in America and Europe. In 1907, in the laboratory of Har- 
vey Cushing at Johns Hopkins University, Watts ^ perfonned 
several times the graft of a segment of jugular vein on the 
carotid arter}’. He found that the vein adapted itself to 
arterial function. Stich,^'* during the experiments made in 
1907 and 1908 in the Klinik of Garre, was able to follow the 
evolution of a venous segment grafted on a carotid artery 
for 409 days. Fischer and Schmieden ” also obtained positive 
results. In 1909, at the Pasteur Institute. Frouin ’= per- 
formed some arteriovenous anastomoses which became 
occluded after a few months. He did not realize that the 
occlusion was due to his defective technic, and concluded that 
it was the normal evolution of the anastomoses. 

The information given by these experiments has been tiscd 
only twice in human surgery. Goyancs performed, in 1906, 
an incomplete transplantation of the popliteal vein on the 
popliteal artery after extirpation of an aneurism, and hi*: 
patient recovered. In lO®/ in a case of axiilar}' aneurism. 
Lexer performed a graft of a segment of saphenous vein. 
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but his patient, whose general condition was very bad, died 
after a short time. On human beings, the technic of the 
arteriovenous anastomoses is easier than on dogs. They 
should be as successful, if they are performed with a proper 
technic and when the anatomical conditions of the artery' 
allow it. 

From an experimental stand-point the transplantation of 
venous segments can yield excellent results, even after a long 
time, when the operation is performed on dogs’ carotid arter- 


ies. It is important to know whether these results will be 
different in case of larger and more friable vessels in which 

the blood-pressure is higher. 

II. Technic and Experiments. — The animals were 
etherized and their abdomens opened by a transverse semicir- 
cular laparotomy. The graft of the vena cava to the aorta 

was composed of four stages. 

1. Extirpation of a Segment of Vena Cava.-M a snort 
distance below the mouth of the renal veins, the vena «va wa 
dissected and isolated between two ligatures. A 

ment very much longer than the artenal s'g”™" „j„tioii and 
was resected. It was then washed m Lockes solu , 

deposited in a jar of vaseline. ^ of tlw 

2. Temporary Heemostasis, 

Aorta.— Vae abdominal aorta ^,5 „ere ford- 

genital arteries. The lumbar 

pressed or ligated. Between two rl e As soon 

of aorta was isolated and a small part . 

L the aorta was cut, the blood was “i^e re^o. 

of Locke’s solution. The vMSe ^ , ^ (|,e surrounding 

were covered with vaseline, and is^d from 
structures by black Japanese silk j^p„ent ivas rc- 

3. Graft of the Cam. ^ sot ends of tte 

„oved from its jar, »d b«w«n ^ 

aorta, after flie vaselme method. Straight 

The anastomoses were mad y ,< sterilked m va 

S;,„eedles. NO. were united hy 

line, were used, ine 
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three retaining stitches and a continuous Ihrough-and-tli rough 
suture. As the diameter of the vena cava vas larger than 
the diameter of the aorta, the calibre of the vena cava was 
progressively reduced. This could be done easily by leaving 
a larger distance between the stitches on the vein than on the 
artery. In order to secure an accurate appro.ximation of the 
internal surfaces and a narrow scar, the edge of the vein was 
slightly eversed, the stitches were as loose as possible, and great 
care was taken not to include any connective tissue in the line 
of suture. 

4. Re-establishmcut of the Circulation . — The Crile forceps 
placed on the lower end of the aorta was removed, and the 
blood entered the grafted segment. The sutures and the liga- 
tures of the collateral branches of the vena cava were exam- 
ined. The anastomoses were slightly compressed w'ith diy 
gauze pads. The upper forceps were removed and tlie circu- 
lation re-established. After an arteriovenous anastomosis, 
the lines of sutures leak more or less for a few minutes, after 
which the hemorrhage stops spontaneously. If after two or 
three minutes there is still some hemorrhage, one or two 
stitches are added. The operation must not be ended before 
it is certain that not a drop of blood is oozing from the lines of 
suture. When the condition of the circulation was normal, 
the operation was completed by suture of the lumbar peri- 
toneum and the closing of the abdominal section by four or 
five planes of suture. The animals were dressed and after a 
few hours allowed to walk and cat as usual. 

Three experiments were performed on two cats and one 
dog. 

Expcnvtcnl i: Trauspjaulalion of a sepitrni of vor.a cava beiroten ibe 
cut cuds of the abdominal aorla. 

Large yellow male c.it. July lO, 1907. Dissection of the vena c.^v.^ 
below the renal arteries. A segment three centimetres long is extirpated. 
Resection of the right kidney. Dissection and section of the aorxa .n 
few centimetres below the renal arteries. Graft between the ends of the 
segment of vena cava. July tst Gat in normal condition. Xorm.al pul- 
sations of the femoral arteries. October 1; Oit in cxcenent he.alth. No 
change in the fcmor.il puhe. April is, 190S: Fancrr,) puirc nor.'n.'d. 
Cat slightly ill. .\pril 25: Cat is sick. Femoral normtiL May t. 
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1908: Pulse has disappeared. Animal walks normally. May 8: Tht 
animal is very sick. No femoral pulse. Killed by chloroform. 

Autopsy. — Pyelonephritis, with perinephritic abscess. Obliteration of 
the transplanted segment by a clot of recent formation which is adherent 
to the wall. The aorta above and below the transplanted segment is nor- 
mal. The calibre of the segment is almost the same as it was at the time 
of the operation. There is no sclerosis of the surrounding connccthe 
tissue; The venous wall is about the same thickness as the aortic wall. 
The internal surface of the lower part of the transplanted segment is 
smooth and glistening. On the upper part it is covered by a red clot, 
which is adherent to the wall at about one centimetre below the upper 
anastomosis. Both anastomoses are in perfect condition, smooth and 
glistening, and almost invisible. Histological Examination. — A small piece 
of the wall is cut at the level of the lower anastomosis. Section 97. 
Hrematoxylin eosin and Weigert’s elastic tissue stain. Longitudinal sec- 
tion of the vessel, showing the lower anastomosis and the adjommg parts 
of the aorta and vena cava. The wall of the vena cava is a little thider 
than, the wall of the aorta. The aortic wall it normal. J 

composed of connective tissue with a few elongated JJ"' ” 
anoarentlv no muscular cells. The union of the vena cava and of the aorta 
s vlry tooth The aortic wall is slightly everted «■!='.*'?- 
:,f n“for Very few elastic fibres in the venous wall, wh.eh ,s aim... 

entirely composed of connective tissue. ^ 

Elpcrimnt a.. Resedim of a sdall «.ne«l »/ <l>‘ 

Graft of a segment of vena cava. 

Large white male cat. very old. March 24 > ? 

tion of a segment of vena cava of t the level of the sper- 

renal vein. Resection of a short segment of aorta aUl ^ , 

matic arteries. Graft of the vena c^^ Femoral pulse normal. Animal 

;:.*d" Ammal . rem.r.. P* 

Macroscopical E.rammahou.-The transpl t d^^ 
t « T+e; calibre is larger than the calibre .j j aorta 

o?e 1 ated than at L time of the opmatton The walU ,, 

Tnd vena cava are about of the „e escelW;."’^ 

glistening, 'SroLp.Vol 

*'”^part°he^v^is“Uofrf 
trment at about its middle part, tnc v 

segment, , • The external coat a ^ and of th- 

external and interna composed of . ussus and 

larized adventitia insists chiefly of very ^ , anastomose 

intima. The media c section of ^ ,rfect union 

„{ elonpted ceh ' ,,igMy bent .Pe venous «.» 

shows the ntedia »f the Shies 

^ith.the Vein (Fig- 
(Fig. 2 )- 






Tit. 3 




Fig. 3. 
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ExpcrUneiit 3: Resection of a segment of the abdominal aorta patched 
mth peritoneum. Graft of a segment of vena cava. 

Middle-sized white bitch. November 24, 1908. Dissection of the ab- 
dominal aorta, a piece of which liad been resected twenty-two months ago 
and replaced by a patch of peritoneum. Section of a segment of vena cava 
below the renal arteries. Resection of the patched segment of the aorta. 
Graft of the vein between the cut ends of the aorta. 

November 25, 1908; Animal in good condition. Her hind legs are 
swollen. December 5, 1908: CEdema has disappeared almost completely. 
Animal in excellent condition. July, 1909: Animal normal. Normal fem- 
oral pulse. January 13, 1910: Animal died at the farm after an illness 
of a few days. 

Autopsy. — Double pneumonia. Dissection of the aorta and of the 
venous segment which is 36 millimetres long. Its calibre has not markedly 
increased. The wall is very much thicker and a little transparent. The 
internal surface of both vessels is perfectly smooth and glistening, and 
anastomoses are excellent (Fig. 3). Microscopical E.xaminaiion. — Intima 
a little thickened. The interstitial connective tissue has very much in- 
creased. The muscle-fibres are norma! and seem to be increased in num- 
ber. Very marked thickening of the adventitia (Fig. 4). 

III. Results. — The three animals which underwent the 
transplantation of the vena cava on the abdominal aorta were 
in normal condition a few hours after the operation and 
recovered without any complication. In Experiment 3, the 
posterior limbs of the dog became swollen on account of the 
ligature of the vena cava but, after a short time, the oedema 
disappeared completely. No modification of the femoral pulse 
was observed. The causes, which after several months 
brought about, directly or indirectly, the death of the animals 
are completely independent of the operations. In E.xperimcnt 
I, the cat was chloroformed ten months after the operation 
because he had developed pyelonephritis. The cat of E.xpcri- 
ment 2 was very old. Three months after the operation, he 
became sick and died. The autopsy showed fatty degenera- 
tion of the liver and sclerosis of both kidneys. The dog of 
Experiment 3 lived in perfect health for fourteen months and 

then died of pneumonia in a few days. 

Therefore, three months, ten months, and fourteen month.s 
after the operation the abdominal aorta of the animals an<. 
its venous segment were extirpated for the study of the ana. 

tomcfsis and of the venous wall. 

Before longitudinal opening of the vessel the anastomo-C 
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could not be precisely located. There was no hardening of 
e wall at their level. The surrounding connective tissue was 
not scleiW. In Experiment x, the fegnienttstcS 
by a c ot of recent formation. But. both anastomoses were 
normal. Their^ lumen was free. The scar was indistinct, 
i he exact location of the anastomosis was determined by the 
difference in color between the venous- and the aortic walls. 
In Experiment 2, there was a linear scar. In Experiment 3, 
the scar was also very narrow and almost invisible (Fig. 3). 
But the location of the anastomoses was easily detected because 
the aortic wall assumed a white color while the venous wall 
was slightly bluish. The union between the ends of the aorta 
and the segment of vena cava was very intimate. The media 
of the aorta bent slightly outward and ended abruptly. On 
its internal surface, the intima increased progressively in thick- 
ness, the artery united itself to the vein without interposition 
of scar tissue. The histological appearance of the anastomoses 
after the operation shows that the results are definitive (Figs. 

I and 2). The secondary occlusions observed by Frouin are 
certainly the result of a fault of technic. When an arterio- 
venous anastomosis is made by a proper method, no modifi- 
cation of its lumen can occur even after a long time. 

The venous segment underw^ent a slight increase of its 
calibre and a very marked thickening of its wall (Fig. 3)- 
every experiment its diameter appeared to be slightly enlarge . 
The changes of the wall were very marked. In Experiment i, 
the venous segment was occluded by a clot of recent 
which developed after the occurrence of pyelonephritis. ^e 
and below the thrombus, the venous wall was ^ 

glistening. In Experiments 2 and 3, the 
of the wall was perfectly smooth. There was a slig 
ence in color between the aortic and venous walls- 
of the vena cava was a little thicker than the artenaU^^- 
had lost all elasticity, and did not i„,ents 

circulation wms stopped. It „ Jhe 

, and 2 of dense connective tissue, 
being very much increased. Development of 


was 


ns" very mucn ni 

5 Wt V-rva (Ffr. 2). ft 
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fibre nuclei disappeared. In Experiment 3, the muscIe-fibrcs 
were found normal (Fig’. 4). The thickening of the wall was 
due chiefly to a very marked sclerosis of the adventitia and 
of the media. It seemed that the number of the muscle-fibrcs 
had increased. 

The adaptive changes of the vein begin immediately after 
its grafting on the artery. The wall thickens. There 
is. at first, an increase in the connective tissue, and probably 
also an increase in the number of the muscular fibres. Stich 
has observed the development of new elastic fibre.';. I observed 
it also in a few cases. But often, as it is shown in Experiments 
I and 2, there is no production of new clastic fibres. The elas- 
tic framework of the aorta stops abruptly at the point of anas- 
tomosis, and the venous wall is seen completely lacking in 
clastic tissue (Fig. 2). It seems that the first changes under- 
gone by the vein can be compared to hypcrmyolrophy ob.=crved 
b}’^ Russell in the first stage of certain forms of arterio- 
sclerosis. It is a functional hypertrophy due to the increase 
of blood-pressure. It is not due to a change of nutrition 
produced by the arterial blood, because I found changes of 
the same nature in arteries in wliich the pressure was slightly 
raised, without any modification of the blood. 

It is then certain that the first result of the incrca5;e of 
blood-pressure is an hypertrophy of the wall as it was shown 
long ago by Adami.’^ The vein has a tendency to become 
an artery. My experiments demonstrate that it can play 
perfectly its role. But it is possible that in some cases the wall 
undergoes a progressive sclerosis and that the muscle-fibres 
disappear completely after a few months. Four months after 
the transpl.antation of a segment of jugular on the carotid 
artery, I extirpated a small part of the wall and sutured the 
opening. The wall was very thick and composed of a scle- 
rosed media containing normal muscic-fibre.s and of a greatly 
hypertrophied adventitia. Twenty months after the operation, 
the wall was cxamiticd again and modified. Sclcrosi.s liad in- 
creased and nil the muscle had disappeared. This change did 
not interfere at all with the functiotis of tlic vetta segment. 
Main- experiments have shown that the presence of nmccular 
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or elastic fibres is not necessaiy to the normal function of an 
arteiy. However, sclerosis of the wall may lead to athero- 
matous changes, although it has not yet been observed Bni 
It will be necessary to keep under observation animals with 
veins transplanted on arteries for eight or ten years in order 
to be sure that these degenerative changes do not occur. The 
knowledge of the remote results of these operations will decide 
whcthei fresh veins or arteries, fresh or preserved in cold 
storage, must be selected as grafts. 

IV. Conclusions. — The transplantation of the vena cava 
on the aorta is not a dangerous operation. The three animals 


operated on recovered without incident. 

The venous wall reacts against the arterial blood-pressure 
by thickening its wall. 

The condition of the venous wall and of the anastomoses 
examined fourteen months after the operation shows that, 
for a long time, a segment of vena cava can functionate as a 
part of the abdominal aorta. 

It is probable that in the treatment of aneurism, rupture 
of large arteries, embolus, and localized arteritis, the trans- 
plantation of venous segments can be used safely, but it must 
be emphasized that without a proper technic, the results of the 
operation will be disastrous. 
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Tiik object of this paper is to present the results of a study 
of air embolism with especial reference to its treatment. In 
this study other observations were of ncccs.sity made, but as 
these arc maitily corroborative of work that has already been 
published — especially the work of Senn and Hare — a very brief 
account of it will be given. 

Senn, in 1885/ reported an e.xtcnsivc experimental and 
clinical study of air embolism. Wherever our work has been 
in common v.-ith his. we arc entirely in agreement. Our 
motive in attacking the problem was difYcrcnt from his and 
our methods arc different. Hare * reported an c.xtensivc re- 
search done on dogs, which is entirely in agreement with the 
results of Senn and was done without any knowledge of Senn’s 
work. Goodridge " criticizes previous work but adds nothing 
new. Ezra Read Earned * gives results corresponding to those 
of Senn and Hare. In these four papers, especially tliose by 
Senn and Haro, a complete literature of air embolism is given. 

When air in quantity .suddenly entcr.s the veins, it may be 
rapidly fatal (sec Experiments 5 and 7. I'ig.s. 2 and 3). Tiic 
fatal dose varies enormously with the same and different 
species. (Compare E.xpcriment t.p Drum 2, Fig, 6, poisjts 2, 
and .5 in wlu'ch the dog received 90 c.c. of air iit the ingitlar 
under pressure in tcnir minutes, from v.’hich lie recovered with- 



472 


BLAIR AND McGUIGAN. 


out treatment, also Experiment 21, Fig. ii, in which a dog 
aspirated about 175 c.c. air into the jugular in twenty-eiglit 
minutes with practically no serious effect, with Experiment 20, 
Fig. 10, in which a dog aspirated less than- 15 c.c. of air in 
eleven minutes, which was almost immediately fatal.) As 
pointed out by Senn, Hare, Lamed and others, in almost all 
animals the fatal dose is very much larger tlian is generally 
believed. The causes of death we have found are: (r) cardiac 
insufficiency due to a mechanical and to a vital cause; (2) 


respiratory failure. 

When the air enters the right ventricle the auriculoven- 
tricular valve of that side does not close, and the light elastic 
air in the venae cavae allows regurgitation from the auricle. In 
the form of a coarse froth the air is churned bacluvards and 
forwards in the vena cavae wdth each contraction. This back- 
ward and forward motion of the air in large bubbles could be 
seen in the glass cannula in the jugular vem (see under 
method). The heart’s effort is also apparently teen i 

(See Experiment ii. B, Fig. 5 , which s'™'” > '“'"S t" ter 
excursion of the ventricular wall.) It will be seen I 
each injection of 4 c.c. of air the contraction U e heart is 

considerably disturbed and is for ^ As 

may be due to lack of the stimulus reaches 

a result of these tw^o factors combined, little 

the left ventricle, and the whole 
coronary is stagnated, with 

respiratory failure, and cardiac ansraia, can g 
ness and deterioration of the throngli the 

fluence of inhibitory impulses ® * investigation- 

vagts is a subject that is reserved for to 
^It has been disputed whether todiac P 
is the primary cause. In " /“t ts earried on. 
lion stopped first, anc i ” ' y 2gai„ resume noima 

effectively, the heart in some ,i,e heart con- 

(onSIn TOile the respiration dent on to 

e to beat yet the respiratory f.fXorvsontveri 

;:::;^ Thm^ the heart continues to beat, It too 
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little blood, and because of this respiration stops from lack of 
nutrition of the respirator)* centre. 

The treatment that has so far been proposed has been 
both direct and indirect. It may be stated under the following- 
headings : ( I ) the prevention of the admission of air by com- 
pression or ligation or both; (2) venesection; (3) cardiac 
stimulants; (4) direct aspiration of the heart and infusion of 
saline solution; (5) catheterization and aspiration of the right 
auricle to remove air and spumous blood and to relieve overdis- 
tention. 

No doubt the proper u.sc of any of these methods is of 
value. Some, however, arc extremely heroic and others, appar- 
ently without danger, we have found to be decidcflly detri- 
mental. Itlany cases of air embolism, if left alone and un- 
treated, will recover (sec Experiment 4, Fig. i). It must be 
an accident of very rare clinical occurrence but if it docs occur, 
treatment to be cEcetive must, in most cases, l>c quickly 
applied. The call for a comparatively conservative method, 
one that will be beneficial in all cases and detrimental in none, 
is quite obvious. It was the desire for such a method that 
prompted the present research. 

Our first experiment in the line of treatment was to open 
the chest wall and attempt to re-establish the circulation by 
cardiac massage. This was proved futile both by the death of 
the animal and the failure to remove the air from tlie heart. 

The next therapeutic attempt more nearly approached a 
clinical possibility, and was based on the theory that if the right 
heart could be but partially filled with fluid under pressure it 
would help to sweep the air into the pulmonary circulation, and 
the impact of the fluid against the valve cusps would cause them 
to close in the normal manner. We had observed that once 
the circulation was re-established, tlie vicious circle %v.as 
broken, and that large quantities of air would be disposed 
of without causing serious embarrassment. 

As an adjunct to flushing the right heart, it scctncd to us 
that if an artery on the systemic circulation were opcne'l. it 
would have the double effect of lessening the starting load .and 
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of partially compensating for the quantity of salt solution that 
we proposed to throw into the right heart. Though we did 
succeed in at least hastening the recovery of one animal (Ex- 
periment I, Fig. i) by this method, it did not work out as 
we had hoped. In most cases it failed and it proved more apt 
to cause paralysis of the heart than restoration of function. 
While we were carrying on this work, L. von Lesser ® reported 
the simple infusion of saline as valuable; Von Lesser used 0.5 
per cent. NaCl solution. We found no sufficient merit in the 
method. Not only does the method of simple saline infusion 
seem to have little to recommend it in any case, but it is decid- 


edly dangerous. The heart is already weak and tends to dilate. 
When salt solution is injected quickly and in volumes sufficient 
to help sweep the air out of the heart, it almost invariably 
causes a dilatation that is harmful, often fatal. In several 
experiments, in running the saline into the vein at 90 
water pressure, the heart suddenly ceased beating and on open- 
ing the chest no beat could be observed, but 
the pericardium an ineffective beat was resumed If the sa 
soluLn be injected slowly, it is of no value, 
ridge advises injection into the median 
junction with direct aspiration of the heart “ 6 " ™ 
From what we observed while working on tin me , 
seemed that the fault lay in the fact drat the 
respond to the extra load, and that if som P 
taneous cardiac stimulant could he ‘ to He 

„ight be overcome. The addition of 
salt solution proved decidedly ^ ^ by &p»- 

the percentage of recoveries Th s ts den 

ment 3. F® j on flushing "'hh 5 » 

failed, but prompt recovery °ejted » e 
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quantities of fluid were rushed to the heart (see Experiment 7, 
Figs. 3, 9 and 13). 

EXPERIMENT i, MARCH 10, 1910. 

Cal, f Vet fill I 3000 Grammes. 


Time Bleotl-prc f-jn: He. 

12.15: Normal blood-pressure 92mm. 

12. 15; I C.C. air, blood-pressure iminediatelj* 74mm. 

i2.t8: Blood-pressure 84 mm. 

12.20: 3 C.C. air in jugular 52 mm. 

12.22: 28 mm. 

12.22: 100 C.C. normal salt sol. in jugular 

12.27: Blood-pressure 60 mm. 

12.38: Blood-pressure 88 mm. 

i.oo: Cat, normal, killed. 


Autopsy: no air could be found in any of tlic organs. 

EXPERIMENT 2, MARCH, 1910. 

A number of experiments were made that arc not recorded here. In 
most instances the injection of air, saline, or adrenalin, and the resulting 
blood-pressure arc recorded as being synchronous, but in reality the blood- 
pressure reading was made a fraction of a minute later than the injection. 

Cat, Weight 4x00 Grammes. 


Time l!!oo4'prc'':Htf Hr. 

JI.45: Normal blood-pressure i8omm. 

3 C.C. air in jugular utointn. 

11.461^: iS4mm. 

11.47: 4 c.c. air loSmm. 

n.49: 170 mm. 

11.50: 4 C.C. air 98 mm. 

11.51 : 4 C.C. air 70 mm. 

11.52: 110 mm. 

lusal-j: 4 C.C. air 50mm. 

11.54: 28 mm. 


Commenced to run in salt solution at a pressure of OO cm. 
water— no recovery. 

EXPERIMENT 3. MARCH 9. 1010. 

Cat, JVeighl .'COO Grammes. 


Time ri'v'i! ; tr««-:rr He. 

12.07 : Blood-pressure 120mm. 

12.08.5: 4 c.c. .air its jtigular 42m::i. 


12.005; Comtr.cnrcd to run in s.ilt <olutir.n in jugular — ten cc, 
run in. 

12.11 : Artificial respiration. 
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Time Blood-prtssart Kj, 

II.49: i/Omm. 

12.12; No heart-beat felt — respiration very slow, blood-pressure. 30mra. 
12.12 : Adrenalin i c.c. in 100 c.c. saline ran into jugular. 

12.14 ’ Blood-pressure 130mm. 

12.15 : 47 c.c. blood drawn from femoral. 

12.17 • Respiration jerky but becoming normal. 

12.43 • Animal in good condition, blood-pressure 120 mm. 


In this case after salt solution had failed, the animal was in very poor 
condition; adrenalin caused a complete recovery. 

Postmortem.— Tht heart was normal, no air could be found in any 

of the organs. 


EXPERIMENT 4, MARCH 12, 1910. 

Cat, Weight 1500 Grammes, 

Blood-pressure Hj 

Time .... loSmm. 

10.00 : Normal blood-pressure 

10.03 : 3 C.C. air in jugular, pressure falls to 

10.07 : Blood-clots in cannula 20 mm. 

10.08 : 4-5 c.c. air in jugular 

pressure ; 32 mm. 

10.12 : Respiration and heart improved 

1018 : Respirations 3 per minute ...^ g^mm. 

io '.30 : Respiration regular, 14 per minute 

, 03 , . 

,04o:NrSra.io„sina™nuUsandhe.rt.«=^^^^^ 

10.41 : Artificial respirations 

in 60 C.C. salt solution injected revived but 

ment apparently without ’ and heart stops 

continuous cardiac massage necessary, 
on withdrawing the treatment. 

,„.,aaaronar, v 2 ; " 

beat but not effectively m a kre' 

effective. j ; aj recovered ^iJed a larger animj'- 

01 i “r " 
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EXPERIMENT 5, MARCH 16, 1910. 
Cal, IVcight S3O0 Gravmtcs (/ifdr). 


Blood-prc^sure Hk. 

10.03: Normal pressure 164 mm, 

10.05: 4.5 c.c. air in jugular So ram. 

10.07: 150 mm. 

10.09; 4-5 C.C. air in jugular 30 mm. 

11.12: 40 c.c. salt solution 20 mm. 


Containing r c.c. adrenalin, this was repeated in 1 minute 
— no sign of recovery. 

11.20: Animal dead. 

Postmortem . — Clot in right heart. Air in right heart, lungs, and 
inferior vena cava back to liver, no air in left heart. 

EXPERIMENT 6, MARCH 19. 1910. 

Cal. IVcicht j6oo Grammes. 


Time Blaotl-prr'^ere llf-. 

10.40: Normal pressure 128 mm. 

10.41: 4.5 c.c. air in jugular 4 mm. 


Animal died immediately, adrenalin in salt solution ; bleed- 
ing gave no signs of recovery. 

EXPERIMENT 7. MARCH 16, 1910. 

Cat, ff'Vig/i/ 2500 Gramvtcs. 

Blood-pressure 134 mm. Was injected with 9 c.c. air — pressure fell 
at once to rcro and treatment with adrenalin and salt was incncctivc. 

Aulo/'sy . — Showed air in all abdominal vein';, air in right heart, no 
air in left heart, not dilated. 


EXPERIMENT 8. MARCH 23. 1910. 
Cal, JlV/g/j/ 2000 Grammes. 


Time Hj; 

10.20-23: Normal blood-pressure 118 mm. 

10.23: 6.5 c.c. air in jugular loimn. 


10.2c: Respiration stopped, no he.arl-beat perceptible; i c.c. 

adrcn.alin in 00 c.c. salt soh:tion an<! pressure immedi- 
ately rises. 

I0 2;i; Rc'pir.ntion jerky and becoming more frequent. 

1028: Respir.ntion labored but becoming more regular 120 mm. 

to .30: .'tnimal normal in respiration .and pressure t.-omm.. 

1037; Animal killed. 


PestrKorter:. — No air found in .T.y ertrm'.''. all n'^r:;’,-.!. Ir. tins ca<t 
ib.e adrcu.alin m.ay have been the direct cau'c of rrcT. ery. 
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experiment 9, MARCH 25, igw. 

2 S 50 Grammes, 

Time 


II. 15 : Normal pressure 


Blood-pressure Hf. 


11.16 : 9 C.C, air in jugular. 

11.16.5: Respiration stopped, heart still beating 

11.17.5 ^ Respiration i per minute. 

11.18,5: Pleart 180 per minute 

Adrenalin salt solution and artificial respiration gave no 
sign of being beneficial. 


140 mm. 
loram. 
8 mm. 


11.30 ; Autopsy~zir in right and left heart and vena cava. 

After the removal of the air the heart commenced to 
beat. In this case after the adrenalin had been used 
without effect, aspiration might have been beneficial. 


EXPERIMENT 10, MARCH 26, 1910. 
Dog, Weight 6350 Grammes. 


Time Blood-pressure Hf. 

11.X4: Normal pressure 160 mm. 

11.15: 9 C.C. air in jugular i4omra. 

ii.isH- Respiration labored, pressure 160 mm. 

11.18.5-11.19.5: 35 c,c, air injected 68 mm. 

11.20: 164 mm. 

11,35: Animal normal, pressure t6omm. 

11.38.5: 50 C.C. air injected .' 50mm. 

11.40: ifioram. 

11,45: 170 c.c. air injected 20mm. 


11,46: Respiration stopped, heai-t weak, injection of salt solution 
100 C.C. 0.9 and adrenalin in i c.c. caused a slight im- 
provement. 

11.48: Dog gasping V‘ ' 

too c.c. more salt solution containing i c.c. adrenalin 
and artificial respiration gave no further improvement. 
11.50: Animal dead. 

Antopsy.—Air in all chambers of heart and abdominal vessels. 


EXPERIMENT ii, APRIL 12, mo- 

100 c.c. air killed a 20 Ib; dog and all treatment was useless. Death 

immediately, heart dilated and air in .. . 0I300CC. 

II A. 50 c.c. killed a 17 lb. dog immediately, l^y the mje t 

4 c.c. air. . , 

Experiment 12 similar to ii. 
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EXPERIMENT 13, APRIL 20, ipjo. 

Dog, Jl’csghf 24 Pounds. 


UlooiJ prc'i.urc Up. 

11.35 : Normal blood-pressure 124 mm. 

11.40 : 40 c.c. air in jug-ular ^Smm. 

^^•41 • 140 mm. 

11.46 : so c.c. air 2Smm. 

11.46.5: 28 mm. 


11.48 : Respiration slopped; 1 c.c. adrenalin in 100 c.c. salt 
solution ran in at 50 cm. water pressure gives no im- 
provement. 

11.49.5: Heart flickering, artificial respiration docs no good. 

Autopsy . — A little air in .abdominal vcin.s. None in the small veins. 
Air in right ventricle .and pulmonary arteries but none in left ventricle. 


EXPERIMENT 14, APRIL 20, 1910. 


Dog. 


Time II!(V)d.jir«'>ure Hj;. 

12.36: Normal pressure 140 mm. 

12.39: 35 C.C. air in jugular, respiration becomes very rapid .and 

pressure falls to 62 mm. 

12.40.S : Pressure 144 mm. 

12.41; 25 C.C. air injected, hyperpnce.a and pressure falls to So mm. 

12.43: Pressure 140 mm. 

30 C.C. air injected, respiration resembles vomiting move- 
ments and pressure falls to 54 mm. 

12.46: Prc.csiire 150 mm. 

12.48: I c.c. adrenalin in 4 c.c. saline injected — typical adrenalin 
action. 

12.52: Pressure loo mm. 

12.53: Stopped to clean out clot. 

I.01.5: Normal pressure 130 m:::. 

1.02: 40 c.c. air in jugular, pressure falls to 75 mm. 

1.03.5: Respiration stopped, pressure 76 nun. 

I c.c. adrenalin solution injected givc.s typical adrcn.alin 


rise. 

1.04: 75 c.c. blood t.aken from femoral. 

1.07: c8mm. 

l.oS: 230 c.c. salt solution injected at a pressure of 30 cm. '.v.-tcr. 

1.15: Steady for 5 minute.s at F*am:n. 

E.xpcriment stopped .and anittia! killed. 


/tutopsy. — No .air fou.nl m nc.-.r;, h:ngs. 
srlcrics, Org.ans .apparently normal. 

Ki-suils.—AurcnnVm quickly restored r. 
cc.nscd, but while prc-'^.^ure wa' .‘till high. 


or Large vcirj^ or 
Unquc'ti.srtaMy th 


ccro: 

tic-n 
c a:: 


V 


d 
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would have recovered without treatmpnf tinf 

A w probability of danger from high blood-pressure 

A remarkable feature was the complete absorption of 130 cc. of air in 
do minutes or less. 

EXPERIMENT 15, APRIL 27. 1910. 

Dog, Weight 28 Pounds. 

Time . 

T, , , Blood-pressure Hg. 

11.05: Blood-pressure 124 mm. 

11.05.5; 50 C.C. air in jugular. 

11.06: Pressure 70 „„ 

11.07: Pressure 

50 C.C. air injected. 

li.oS: Respiration stopped, heart very weak, pressure 28 mm. 

I c.c. adrenalin in 80 c.c. salt solution at 45 cm. water 
pressure. Immediate good effect 
11.09: Pressure rising rapidly and respiration improving. 

ii.io; Blood-pressure 140 mm. 

11.15: Blood clotting riomm. 

11.25: Respiration normal, blood-pressure 138 mm. 

The treatment here is unquestionably effective. 

11,30: Blood-pressure ram. 

11.30.5: go c.c. air injected. 

11.31: Respiration stopped, heart very weak, blood-pressure.... i6mm. 
Adrenalin, artificial respiration, vagi cut and salt solution— 
could not restore animal. 

11.50: Chest opened and direct massage of the heart restored beat. 

11.52: Heart revived and in good condition. 

11.58: Experiment stopped. 

Postmortem— Kir in the vena cava and right heart, none m left 

heart, . 

Adrenalin was decidedly beneficial in this case. 

especially the case when the heart is almost able to overcome the 0 
tion without help. When the blood-pressure falls to a most 
quickly it is of less value. When a very large volume of air is mj 

adrenalin fails. 

EXPERIMENT 16, APRIL 28, 1910. 

Dog, Weight 05 Founds. 

Time 1^4 mm. 

II. 17: Normal blood-pressure and at 

11.18: 100 C.C. air in jugular, pressure immediate y > 

1 1,20 ,.••••••*•'* ^ without 

Adrenalin and salt solution was Wo <[' 

4 e faintest appearance of r™«^ ifrairso ale. 
heart makes it impossible to force in 
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fact, if the cannula is open, much of the air would pass out through the 
same veins that ft entered. Such an amount of air could but slowly enter 
the heart at normal pressure. 

EXPERIMENT 17. 

Dog, IVcighl 16 Pounds. 

This e.xperimcnt was made to demonstrate the antagonistic ciTccts of 
air and adrenalin on the heart. 

Time Si'oo<]-p.*f;'.ure Hp. 

11.38: Normal blood-pressure 130 mm. 

11.43: Normal blood-pressure 130 mm. 

11.43: 50 c.c. air used to force in adrenalin. There was no fall 
in this ease. A sm.all adrcmilin rise which soon reached 
normal again. 

11.46; Blood-pressure 132 mm. 

The above injection was repeated with like results. 

11.48: Blood-pressure 13010111. 

The air in this ease, too c.c. in a small dog, caused no fall of pressure. 
Posliiiariciii , — Air in the pulmonary artery. Fine bubbles of air in 
right heart but none in left; he,art beat strong for some time after removal 
from body. 

EXPERIMENT iS. 

Dog, U'cighl 10 Pounds (Good Tracing). 

To show the influence of adrcmilin injected immediately after air. 

Time Hi-. 

12.30: Normal pressure irSmni. 

12.35: 40 c.c. air followed immediately by 0.4 cc. adrc:ialin. 

Pressure f.all.s to 50mm. 

Immediately begins to rise. 


12.45.5: 50 c.c. air followed immediately by 0.4 c.c, adren.":!!:!. 
Heart is strong in pressure and slow and gradual. 


.•\ftcr this the rise was gradually higher. 


40 mm. 


1.00: 

1.00; 85 C.C. air. 

i.oi: Pressure falls to to mm. 

.And adrenalin, sal: solution and artifici.-!! respiration 
to revive. 

.'Udoi'sy . — Air in rigid heart and corcn.'.ry vein';, r.nd abdominal ve:nr 
No air in left ventricle. 
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EXPERIMENT 19, MAY 6 , 1910. 

Dog, Weight 8 Pounds. 

30 C.C. air killed this animal immediately and adrenalin was without 
effect — administered i minute after the air. 

EXPERIMENT 20. 

A dog, weight 9 pounds, with trachea clamped during the period of 
the first three respiratory efforts, and cannula in jugular connected with 
condom containing a measured amount of air. During 29 respirations 
the animal drew into the vein between 10 c.c. and 15 c.c. air, which killed it. 

Adrenalin was without effect. The measuring apparatus was not per- 
fectly satisfactory and the experiment was repeated. The imperfection 
here was lack of exactitude in the measurement of the air. The air was 
aspirated from an unstretched thin rubber bag and the possible error was 
within the limits named. 

EXPERIMENT 21. 

Dog, weight 20 pounds ; with a perfect apparatus the animal could not 
draw in enough air to kill it. 

Our next inethod was to introduce into the heart a rather 
concentrated solution of adrenalin, using a relatively smal 
quantity of normal saline solution to carry it from the jugu ar 
vein, where it was introduced. The 
tween this and the preceding method is that ‘j’ 

L heart chambers and causing violent contraction. Tk 
rmal saline solution is used chiefly as a carr- an » - 
tity sufficiently small to insure its freedoin f om 
of overdistention. The exact ‘“tatc ™s ‘o by ’cans 
tity desired of the i : looo t„ ,he cannula 

of a hypodermic into the ,,^3 concentrated 

in the vein. By this means the adrenalin 
in the first part of saline that '"'f re 

saline being used to insure iterea^l^^^g^^^^^^ „ 

“T the' worf "Artificial respiration is often of value, 

Xeve^er treatment may be instituted. 

methods. ofpnared 

for blood-pressure tracings. 
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right external jugular close to its innominate junction, for tlie 
injection of air and adrenalin and salt solution. A continuous 
blood-pressure tracing was taken during the experiment, and 
is recorded in millimetres mercury. A measured volume of air 
was injected in each case. When the quantity was small, 
injection was made with an air-tight syringe; when over 10 cc. 
it was pressed in by a syphon. 

To simplify description, the general results obtained will 
be given, twenty-two of the series having been presented 
in tabular form. 

Injection of air into the heart, no matter how small the 
quantity may be, produces a disturbance of the circulation 
that can rcadil}' be seen in the blood-pressure record; there arc 
a fall of pressure, dyspnoeic symptoms, and restlessness. If the 
volume of air injected be small, these cliangcs are usually cx- 
tremely temporary; if large, a sudden fall of pressure to almost 
the base line occurs, great dyspnocic and labored breathing, and 
a fluttering heart. The respiration always stops }>cforc the 
heart, but the ineffectiveness of the heart-beat is the cause of 
the respiratoiy failure. In other words the practically valve- 
less right heart cannot supply blood to be pumped to the 
respiratory centre and the centre fails while the heart continues 
to beat ineffectively, the blood-pressure being almost zero. 
While the heart is in this condition, the injection of adrenalin 
is very effective in restoring the normal pressure in some cases ; 
in others it is worthless ; whether or not it is of value seemed to 
depend largely upon the character of the heart-beat at the lime 
the injection was made and the length of time that had elapsed 
since respiration ceased. Except where air or fbu'd is njshc'i 
into the heart under considerable pressure, llic heart-beat does 


not ccascforsomctimc.butthe beat becomes ]cs« ar.d Ic-c sirontr. 
Where at autopsy, after ni':hing air and fluid into the heart, 
no beat was scon, tb.e beat alway.s recurred on «'pe:iing tb.r 
heart and removing the internal pressure, in all ca«es v.r.erc 
at jx)stmortcni air was found in quantity in the kft he.a:;, 
adrenalin was ineffective. The action of adrenalin can a’s'’ be 
most cicarlv seen if it is injected with, t'nc air. or rb>-ely fd- 
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lowing (Experiments 17, Fig. 8, and 18, Fig. 9). In Exoeri- 
ment 17 the air was injected at low pressure and the adrenalin 
effect predominated. In 18 the air was injected suddenly at 
considerable pressure and then there is a fall of blood-pressure 
before the adrenalin “ takes hold." As already shown, the 
result of air injection under apparently similar circumstances 
is so variable, that from a relatively small number of experi- 
ments, negative conclusions cannot be drawn, but tliis does not 
decrease the value of certain definite observations that were 
made, nor does it preclude using these positive observations as 
the bases of the certain positive conclusions. Besides the 
variable amounts of air that could be taken into the venous 
circulation close to tire heart before lethal symptoms resulted, 
the most interesting observation was the rapidity with which 
large quantities of air were disposed of after the circulation 
was once established. Experiment 21, Fig. ii, was started 
at 11.20 and the heart was clamped at 12 a.m. During this 
time the dog had aspirated 175 c.c. air through the jugular 
vein. No air was found in the venae cavse; c.c. air ivas 


obtained from the right ventricle and a minute bubble from 
the left. Under water in a bell-jar, no air could be washed 
from the pulmonary vessels, using water syphoned from a 
height of two metres. This rapid absorption or elimination of 


air was demonstrated in a number of experiments. 

During these experiments we observed nothing that would 
verify the conclusions that the depression accompanying air 
embolism is due to blocking of the pulmonary vessels with air, 
but the rarity with which traces of air were found on tie e t 
side of the heart or were seen in the carotid cannula, even a er 
large quantities of air, 100 c.c. or more, had been ^ ’ 
posed of, leads us to the tentative conclusion that 
of the air was either eliminated or absorbed whi J 
through the pulmonary circulation. (See j ’ 

,30 c c. of air had entirely disappeared after 

It was observed that with an open c^nu ^[je 

end of the jugular vein, air was ,,as a back- 

first inspiration, but that almost immediately there 
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pressure from the leaking heart. If the cannula was left in 
the vein and the open end inserted into an undistcndcd, tliin 
rubber bag containing a measured quantity of air, it was found 
that air was aspirated interruptedly (sec Experiment 21, 
Fig. II ). 

Based on the obsen*ations made during these experiments, 
we believe that death from air embolism is clinically a rare 
occurrence, but should grave depression follow the aspiration 
of air into a vein, the treatment we propose is the introduction 
of adrenalin chloride in a fairly concentrated solution, 
1 : 10,000 to 1 : 1000, directly into the right ventricle and that 
this be accompanied by a small amount of normal saline solu- 
tion. In our c.xperimcnts we always used 40 c.c. or more 
of saline solution, but in most cases a large quantity of air had 
been put in under pressure and it required a pressure of 60 cm. 
of water to force the fluid into the vein. 

For clinical application a fine hypodermic needle could be 
pushed through the chest wall directly into the right heart, 
which could be done by inserting the needle through the chest 
wall and lung at the anterior extremity of the third or fourth 
right intercostal spaces. We observed no evil effects in flogs 
from perforating the heart wall with a fine needle, but to 
attempt to do it through the chest wall would be a ver)* uncer- 
tain procedure. 

Air embolism usually results from operations in the nccl:, 
in which large veins are exposed. We believe a practical ap- 
plication of this treatment would be to insert a douche point 
or transfusion needle attached to some sort of transfu'^ion 
apparatus or douche can containing nonnal saline. The adren- 
alin chloride can be introduced into the lube of the douclw 
apparatus close to the vein by piercing it with a hypodcnnic 
needle. The water can he put in with probable safety at a 
pressure of 25 to 30 cm. of w.atcr pressure. 

In regard to the quantity of a i ; 1000 adrenalin solution 
to be used, wc would suggest that 2 cc. !>e tried in a severe 
depression and repeated. In dogs. ’I c.c. was sornetintfs 
effective, and tlie extreme activity resulting front a large dose 
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was of but a short duration (Experiment 15, Fig. 7, and also 
14, Drum 2, Fig-. 6) and any dangerous symptoms short of 
apoplexy arising from an overdose can be modified by bleed- 
ing from an artery (Experiment 14, Drum 3, Fig. i). 

Artificial respiration according to the Schafer metliod 
should be employed when respiration ceases. As a last resort, 
the chest might be opened and direct cardiac massage applied 
(see Experiment 15, Fig, 7), We revived two dogs in this 
manner after giving the adrenalin. The experiments of Senn 
show that horses are more severely affected by air embolism 
in the erect than in the recumbent position, and we advise this 
position during the effort at resuscitation. 

In animals in which the air was forced in under pressure, 
it was necessary in most cases to apply the remedy within two 
minutes, but it is probable in many clinical cases in which small 
quantities of air were aspirated that sufficient time will elapse 
between the accident and death to allow of some attempt to 
save them. 

The violent contraction of the heart muscle that results 
from the introduction of a concentrated adrenalin chloride solu- 
tion into its cavities, is the most efficient agent that lye found 
for restoring a circulation embarrassed by air embolism (see 
Experiments 4, i, 3, and 14, Drum 3, Fig. l). 
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PRESERVATION OF THE SUBMAXILLARY BRANCH 
OF THE FACIAL NERVE IN OPERATIONS 
ON THE NECK. 


BY CHARLES E. FARR, M.D., 

OF KEW YORK. 

In considering tlie permanent results of the operative and 
non-operative treatment of tubercular cervical lymph-nodes, 
we must not lose sight of the .scars and deformities occasioned 
by the disease or b\' surgical interference. Not lca,«t among 
these is paralysis of that branch of the facial nerve which sup- 
plies the depressor muscles of the lip. This branch, from its 
emergence from the parotid gland to its entrance into the de- 
pressor muscles, lies in intimate contact with the nodes most 
frequently involved in the tuberculous process, and is verj' 
often pressed on, cut, torn or cnishcd with a resulting more 
or less complete and permanent paralysis of the lower lip. 
This deformity is not inconsiderable, and its avoidance is worth 
serious attention. 

The descending or cervicofacial branch of the facial ncr%'c 
divides between the lobes of the parotid gland into three main 
branches, — the transverse, which immediately pierces the 
mesenteric fascia and supplies the upper or facial portion of the 
platysma; the descending branch, which leads obliquely down- 
ward and forward to become superficial after piercing tlic deep 
fascia about the angle of the jaw and supplies the cervical por- 
tion of the platysma in conjunction with the superficial branches 
of the cendcal plexus; and the submaxillary branch fcollo- 
mandibularis of Jaffa), which remains beneath the stjperficia! 
layer of the deep fascia during its entire cour.'^c from the angle 
of the jaw and beneath the ramus, which it crosses with the 
facial vessels. The first two branches arc of no practical im- 
portance. but this submaxillary portion suppHc? titc depref-^or 
lahii inferioris and the depressor anguli ori«, and its injury 
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results in a paralysis which is very noticeable in smiling, cry- 
ing, etc. If the nerve is injured beyond repair the paralysis 
IS permanent, as is proven by numerous experiences. 

The statement is sometimes made that other. branches of the 
facial or the cervical nerve will compensate for this loss, but 
this is as unreasonable as to expect a restoration of function 
in paralysis of the levator palpebrse or following permanent 
Bell s paralysis, or the paralysis of any given muscle with 
single nerve supply. Motor nerves are end nerves, so to speak, 
and do not take up the function of neighboring structures. It 
is probable that the occasional recoveries from this paralysis 
are due to a minor degree of trauma primarily, or perhaps to a 
union of the severed nerve when the ends are favorably placed. 

To avoid injuring the nerve, incisions in front of the 
f stemomastoid should always be transverse and at least three- 
quarters of an inch below the jaw. The deep fascia should 
be incised freely until the vessels and submaxillary salivary 
gland are exposed. The nerve clings tightly to the under sur- 
face of the superficial layer of the deep fascia, and is usually 
one-fourth to one-half inch below the jaw. It will be retracted 
w'ith the upper flap and is safe except in the removal of the 
nodes above the salivary gland. Here the dissection must be 
blunt, from within upward and outward, and even w'ith tie 
greatest care the nerve will sometimes be injured. If so, t le 


severed ends should be reunited at once. 

The illustrations show fairly well the relations o t e neiu 
to the various structures in the neck, particularly t e ee 
fascia. The author wishes to express his gratitu e o 
fessor Haynes, under whose direction the 
made at the Cornell University Medical School, and 
Charles N. Dowd for his advice and encouragemen . 
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ANiESTHOL POISONING CAUSING ACUTE YEL- 
LOW ATROPHY OF LIVER AFTER OPERA- 
TION FOR ILEOCOLIC INTUSSUSCEPTION * 


BY FRANZ TOREK, M.D., 

OF NEW YORK, 

Surgeon to the German Hospital and the New York Skin and Cancer Hospital ; 
Adjunct Professor of Surgery in the New York Post-Graduate Medical School. 


In the last few years cases of delayed chloroform poison- 
ing have come to our notice from time to time. The main 
lesion in these cases has been acute yellow atrophy of the liver. 
In many of them there had been suppurative processes within 
the peritoneum, thus rendering it uncertain whether these 
suppurations or the chloroform were the cause of the acute 
yellow atrophy, inasmuch as that affection has also been ob- 
served after operations for intra-abdominal suppurative 
processes, where ether was used. The case I am about to de- 
scribe is one in which that element of doubt is eliminated, as 
there was no suppurative process found at the operation, nor 
did any develop afterward, as the autopsy showed. This 
case therefore appears to be an uncomplicated instance of 
delayed chloroform poisoning. 

Oscar S., druggist, aged thirty-six years, was admitted to 
the German Hospital on December 24, 1909. Three weeks before- 
that date he had been attacked with severe paroxysmal pain in the 
right iliac fossa together with vomiting and diarrhoea. Appendi- 
citis had been suspected at that time. The symptoms subsided 
soon and the patient went to work again. After a week or so 
the paroxysmal colicky pains recurred, but were slightly higher 
up, about corresponding to the region of the gall-bladder, and a 
niass was felt under the liver, so that this time cholecystitis was 
suspected. A day or two later he vomited several times, the 
vomitus containing biliary matter and at one time blood. The 

* Read before the Clinical Society of the German Hospital and Dis 
pensary, December, 1909. 
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patient became restless and would occasionally scream loudly. 
V/hen asked, he could give no reason for his shrieking; but from 
his facial expression it was evident that in his imagination some- 
thing must have badly frightened him. At this time slight jaun- 
dice appeared in his conjunctiv.'c. He soon became delirious, 
then stupor set in, and his breath assumed an acetone odor, so 
that now he had all the characteristic symptoms of acute yellow 
atrophy. A venesection was now made, followed by .inline in- 
fusion, but without any cfTccl on his condition. The stupor deep- 
ened into coma in which he died on the fourth day. Shortly 
before death the temperature had risen to 100. 

The autopsy revealed an acute fatty degeneration of the liver. 
The surface of the liver was smooth, the capsule not wrinkled, 
the cut surface bright yellow with evenly mottled bright red spots; 
the interstitial tissue was not increased. The peripheral zones 
of lobules were represented by yellow material. Tlie organ felt 
greasy and was doughy in consistency. 7 'hc kidney.<; showed the 
signs of acute ditTuse nephritis. The portions of intestine at 
the site of the operation were in good condition. There was no 
peritonitis with the exception of a slight local patch resulting 
in an adhesion of the omentum to the ilcocolostomy (I had 
wrapped the omentum around that part, in order to make it 
adhere). The myocardium was flabby. 


It will be seen that in all the characteristic points the his- 
tory of this case corresponds closely with the histories of other 
eases of acute yellow atrophy that iiavc been described, tlic 
apparejit well-being in the first days, followed a!>ont the third 
or fourth day by jaundice, restlessness, delirium, acetone 
breath, stujjor, and coma. In the absence of any suppurative 
process within the abdotnen it is fair to assume that in this 
ease the acute yellow atrophy w.as due to delayed chloroform 
poisoning, the deleterious action of the chloroform on the liver 
being enhanced by a congestion in the portal circulation cavned 
by the intussusccjiiion. The existence of such congC';icn v.a' 


evidenced hy the met that the patient vonuted b!- 


there was no lesion in tlic storn.acb or duodenum. 


the au;np''.y 


sbov.cd. 

The nnaosthiClic employed in this c.a'^e v.n< 
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stools also contained blood. At the same time the mass in the 
right hypocliondrium was no longer felt, and the existence of a 
perforation of the gall-bladder into the duodenum was consid- 
ered as a possibility. The patient improved in a few days and 
went to work again. 

On December 24 he had a severe recurrence of his attack of 
pain, this time combined with constipation. Physical examination 
revealed resistance of the recti, more particularly the right. 
There was tenderness on pressure. A large sausage-shaped mass 
could be felt extending across the upper part of the abdomen; it 
seemed to change its shape somewhat with the attacks of pain. 
As the obstruction was evidently a chronic one, an attempt was 
made during the next two days to overcome it by high oil and 
soap enemata, but without avail. On December 27 sn operation 
was performed. An ileocolic intussusception was found exten - 
ing almost to the splenic flexure of the colon; but the left por ion 
of the colon w'as drawn over toward the right si e, so^ a 
tumor lay more on the right side than on the left Dismva^n - 
tioa was now proceeded with by gentle 

Sion begun at the left portion of the rf 

from there to the right and then downward m t 
the right iliac fossa. Good progress was made unt P 
of J appendix came into view; a By 

held firmly within the mtussuscipie y released 

cutting these with the knife the t,,, pauiy 

a little more; hut then it was seeii tha 

gangrenous, and the attempt to dismva^ l^etween the ileum and 
up. A lateral anastomosis was now j cum 'vit!' 

tte transverse colon, followed V a rese t.on of the^ 
half the ascending colon and a sma p t 
ends of the intestine were closed by inverting 

silk sutures being used. immediate; he 

The relief experienced by the pat ^ ^,,re m 

aA it bv the remark that he fel j j.5 ^yas 

heLn. His temperature at time on the tem 



THE SURGICAL ASPECT OF EPULIS AND SARCOMA 

OF THE JAW * 


BY JOHN SPEESE, M.D., 

OF rniLAnn.pniA, 

Instructor in Surcery in the University of I’cnnsyivania. 


(From the Laboratorj- of Surgical Patholog)-, Universitj- of Pcnrisj-hvinia.) 


There arc many conditions of tlic jaw the patholog}* of 
which differs to such an extent that surgjcal measures must 
depend necessarily upon the characteristics of the tumors or 
diseases in question. The relationship which exists between 
the class of growths termed in a broad sense '* epulis ” and 
other more malignant tumors is an important otic. In thi.s 
paper, attention will be directed only to the connective-tissue 
tumors of the jaw, and those derived from epithelial structures 
or the conditions due to faulty development of the teeth will 
not be considered. 

The term epulis signifies a tumor springing from the gums, 
and although the word has been condemned justly because of 
tlic confusion its use has entailed, it has become nevertheless 
so thoroughly a part of the nomenclature of j.aw tumors that it 
cannot be excluded. Probably the greatest difficulty has been 
c.xperienccd in keeping dear the relationship of the highly 
malignant sarcomata which, springing from the deep tissues of 
the jaw, pursue a more unfavorable course than the relatively 
benign sarcomatous cpulidcs. It becomes ncccssai}-. therefore, 
to properly understand such distinctions in order to describe 
the varieties of cpulidcs and the sarcomata. 

F-pulis w.as used originally to describe any tumor whidi 
had its origin in the ti«:sues of the alveolar procc'^^ of tb.e jaws, 
the term being tu^ed independently of the p.ath.nlngic type of 
tumor. Thus carcinoma, sarcoma, and various brnigr. tumor*-, 

•Kerjd Prfore tbf .‘vcigemy cif Svrfgrj'. 4. tpto 
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the composition of which is about as follows ; ethyl chloride 17 
per cent., chloroform 35.9 per cent, ether 47.1 per cent. 

Eggers (German Hospital “Festschrift”) has also pub- 
lished a case of acute yellow atrophy after an operation during 
which anassthol was employed for narcosis. It has long been 
knowm that ether is a safer anaesthetic than chloroform. When 
anaesthol was brought out, it was believed by some that the 
danger of chloroform had been removed by this new combina- 
tion. But we have seen deaths on the operating table where 
anaesthol had been given, and the cases reported by Eggers and 
myself show that one of the remoter results of chloroform 
poisoning will also not be avoided by using an^stbol It 
seems therefore that, in estimating anaesthetics from the view- 
point of danger, a narcosis with anaesthol should be considered 
as being a chloroform narcosis. 



THE SURGICAL ASPECT OF EPULIS AND SARCOMA 

OF THE JAW * 


BY JOHN SPEESE, M.D., 

OF raiL.\Dr,i.pniA, 

Itistruc'or in Sur/jcr)- in Ibc Univcryity rf !‘en!!S)Ix.min. 


(From the Laboratory of Surgical Pathology, University of Pcnnsj-Ivania.) 


There arc many condilions of the jaw the patholog)’ of 
wliich differs to such an extent titat surgical measures must 
depend neccssari)}' upon the characteristics of the tumors or 
diseases in question. The rclationsliip wliich exists between 
the class of growths termed in a broad sense “ ejiulis ” and 
other more malignant tumors is an important one. In this 
paper, attention will be directed only to the connective-tissue 
tumors of the jaw, and those derived from epithelial structures 
or the conditions due to faulty development of the teeth will 
not be considered. 

The term epulis signifies a tumor springing from the gums, 
and although the word has been condemned justly because of 
the confusion its use has entailed, it has become nevertheless 
so thoroughly a part of the nomenclature of jaw ttunors that it 
cannot be excluded. Probably the greatest difliculty ha'; been 
experienced in keeping clear the relationship of the highly 
malignant sarcomata which, springing from the deep tis'^uc'; of 
the jaw, pursue a more unfavorable course than the relatively 
benign sarcomatous cpulidcs. It becomes necessary, therefore, 
to properly understand such distinctions in order to describe 
the varieties of cpulidcs and the sarcomata. 

b'pulis was used origin.ally to describe any tumor wliicli 
had its origin in the tissues of the alveolar procc« of the j.av.r. 
the term being n‘:t'd independently of the patlioli^gic type of 


tumor. Thus carcinoma, sarcoma, and varinne brnipi tumor;. 



494 


JOHN SPEESE. 


such as myxon 7 a, chondroma, fibroma, etc., were included, 
i le tendency in more recent times has been to describe 


as an 


epulis only the sarcomatous and fibromatous tumors ongmatin? 
on the alveolar margin, and to designate the other tumors in 
this region by their true pathologic name. Because of their 
less malignant tendency, the sarcomatous forms of epulis are 
thus properly excluded from other more dangerous forms of 
sarcoma, but the term “ epulis sarcoma ” or “ epulis fibroma ” 
should be employed rather than simply to use the vague term 
epulis. It is particularly desirable to separate from tlie 
epulides the carcinomatous type which is occasionally encoun- 
tered, because it presents altogether a different clinical course 
from the sarcomatous epulis. 

The histologic examination of collected cases of epulis 
shows a varied picture. Kiihner, in his series of 31 cases, 
found 20 giant-cell sarcomata, 2 spindle-cell sarcomata, 4 
fibrosarcomata, 2 fibromata, i osteoma, and i granuloma. 
The proportion of giant-cell sarcoma, about two-thirds of all 
the cases, corresponds to the observations of most writers. 
Hesse in a recent contribution, however, has disputed these 
facts, for he found that of 113 cases of epulis, 30 were sarco- 
matous, and by far the most common form encountered was 
fibrous in nature. This difference is explained by the fact 
that the majority of these cases were seen in a dental clinic, 
where the small and painless tumors are most commonly en- 
countered, w^hereas the more rapidly growing and consequently 
more malignant forms are usually referred to the surgica 

clinics. , 

Histologically, giant-cells are found in enormous numbers 
in the majority of cases, the chief constituent of the tumor 
being composed of spindle- or round-cells. The tumors con 
tain considerable blood pigment and extravasated ‘ 

at times are quite vascular, thus explaining their rou 
color. Spicules of bone are common -sh ue^s of 
growth, a fact which indicates that ^ L 

of the periosteum is involved in the tis- 

epuTis cctaSdnally aris'es frBm thh suhmutaus cwnectn 
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sues, or in the peripheral layers of the alveolar process, and 
by growing- externally appears beneath the mucosa. 

The sarcomatous epulis is a pedunculated tumor, dark red 
in color, more or less movable, and may cxmse distortion in the 
outline of the teeth as it enlarges, 'J'hc mucosa covering the 
tumor is intact in the early stages, but sooner or later .'hows 
points of erosion due to local traumatism, from which slight 
hemorrhage may occur. The tumors are usually soft in con- 
sistenc}% but may be firm and hard when of the fibrous or the 
fibrosarcomatous tj-pe. 

The statistical studies of Kuhner. Gunzert, and others, show 
a marked predi.'^positiori of (he female sex, in whom two-thfrd.s 
of the cases occur. While the disease may be seen at any time 
of life, it is most commonly cncoiwtcrcd in the second, third, 
and fourth decades, although it is not uncommon in younger 
and older individuals. 

Among the factors chiefly concerned in the ctiologj' of 
epulis, caries of the teeth may be mentioned as the most 
prominent. The irritation of ragged, irregular, diseased teeth 
pl.nys an important role in the formation of these growths, and 
such a histon' will be obtained from the majority of patients. 
In the instances in which extraction of a diseased tooth lias 
been followed by the formation of a tumor, it is likely that 
the traumatism was sufficient to cause active grov.-th of cells 
left behind after the removal of the tooth. This is especially 
likely when we bear in mind the tendency of the tissues of the 


mouth, the mucosa and the periosteum of the alveolar process 
to react to any sort of irritation. It should be mentioned, how- 
ever, that cpulides occur in the presence of sound teeth .and 
under proper oral hygiene, neglect of whirl; seems to act 
a predisposition to the formation of the tumors. The infiuenre 
of pregnancy in the development of an eptdi^: ha*^ been rcjK-.at- 
edly mentioned; the ns'^ociation, while difficult to cxpl.air;. 


seems to be more than a mere coincidence. 


Finally the effee! 


of artificial teeth, the irritation of pipe. <ir:'‘-’;ing, and oth.tr 
forsus of long-continued iraum.nti'^m m.ay be ntentioned a'- 
siblv having some ctiologir.al :n7portar;re. 
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Clinically the tumors rarely cause serious symptoms. The 
jaw may be infiltrated in the late stages of the disease and 
absorption of the cortex arise ; it may extend to the antrum or 
nasal cavities, displace the tongue, or cause protrusion of the 
lips. In the very large tumors, difficulty in chewing, swallow- 
ing, and speaking may be caused. Pain, which at times is 
complained of, is due to the diseased condition of the teeth. 
Repeated traumatism may cause hemorrhage from the more 
vascular growths, which in time may cause a moderate degree 
of anaemia. The ulcerative condition of the gingival mucosa 
may play n- role in causing more rapid enlargement of the 


epulis. 

The benignancy of this class of neoplasm is well demon- 
strated by the fact that metastasis to the regional lymph-nodes 
occurs practically in advanced cases only. The enlarged nodes 
seen in the course of an epulis are usually of inflammatory 
origin, and are caused by infection absorbed from carious teeth. 
In many instances the nodes disappear after extirpation of the 
tumor, and in those cases in which the enlarge ^ ^ 

were removed with the tumor, microscopic examination 
failed to reveal malignancy in the nodes. 

The tumor generally exists for a constderabk 

fore operative intervention is carried out; .n 
a year or more may elapse unt.1 rapid en argmen 
causes the patient to seek surgical aid. Wrmes 
place little weight in the view that *e 

less rapid in their growth, difference in 

the sanie histologic character, in which ni 
rapidity of the enlargement has been prese ■ 

It is a well-known faet, that whereas epul is^^^ 
nign in nature from the clinical stan -poi „ciirrent 

wten insufficiently removed, ^ Kahner records ■> 

tumor may take on a more rapid 8 this senes 

recurrences in 90 cases of epulis-the oper „( 

eLo ed only tte visible tumor tjssue and -t ffi 

[he alveolar ;^ttI^h^chance df 

operations are earned out prompuy- 
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cure is good, for instances are on record in which repeated 
operations have finally resulted in a cure. 

That the prognosis is good is shown in the very large per- 
centage of cures which ranges from 75 to 97 per cent. An 
important observation was carried out by Kuhner in four of the 
cases not undergoing operation for the radical removal of the 
epulis. He found that three died from the cflcct of the tumor, 
one of general sarcomatosis; the second, a man fifty-four 
years of age, of extensive recurrence; and the third, a male 
aged sixt)'-six, from blood poisoning originating in the epulis. 
In the fourth case, a boy aged fu'c, spontaneous healing 
occurred and persisted for a period of 25 years. From these 
cases and similar observations, it is apparent that epulis, if 
neglected, may become highly malignant, and resemble in this 
particular the sarcomatous growths of the j'aw. 

Fibroma . — This affection appears as a central growth, or 
it may arise from the periosteum and appear as an epulis of 
the fibrous type. The growth has many of the characteristics 
of the .sarcomatous epulis, but appears harder and more com- 
pact, owing to the large amount of fibrous tissue in its struc- 
ture, which accounts for its lighter color. In some instances 
the cells of the tumor arc so abundant that the growth is quite 
.‘;oft, rc.'jembling a sarcomatous epulis for which it i.s mi.'^tnhcn 
at times. Eve holds the opinion that most of the so-called 
fibrous cpulidcs arc sarcomata, for in his series of eases a pure 
fibrous epulis did not exist. This, however, docs not corre- 
spond with other observations; I have studied two eases in 
which there was no evidence of sarcomatous tissue in grov. th- 
which were classified ns fibrous cpulidcs. Gunrert described 
my.xomatous degeneration of the tissues whicli is particularly 
prone to arise in the tumors of long standing. Tisc hare of thr- 
epulis tuny contain lisr.c salts or spicules of Ironc. While the 
tumors arc usually small, they at times reach a large sire and 
arc dangerous from a mcchanic.al stand-point. Sudden en- 
largement is indicative of a ir.nlignant degeneration, i.c., s.ar- 
comn. Perthes calls .nttention to ihe tenriency of the fibrou'^ 
epulis to appear as multiple growth^ affecting Pv.ls jr.ws. 
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The central variety of fibroma differs as greatly from the 
fibrous epulis as does sarcoma from a sarcomatous epulis, 
the growth, according to Perthes, may occur in either jaw 
but is more common in the lower. The tumor takes its origin 
fi om the central part of the bone, and as it grows the perios- 
teum and cortex become expanded over it, forming a thin shell, 
or the rapidly growing tumor may be covered with a layer of 
tissue containing bone trabeculae derived from the periosteum. 
The tumor may be firmly attached to the bone covering it or 
lie free in the cavity. When seen in the upper jaw, the tumor 
tends to spread toward the antrum, or may arise primarily in 
that situation. 


The growth of a fibrous epulis is essentially a slow one, 
it may occupy many years in its development, and most com- 
monly occurs in the third and fourth decades of life. The 
enlargement does not, as a rule, produce pain unless pressure 
is exerted upon nerves, as, for example, infra-orbital neuralgia 
may occur in the fibromata of tlie upper jaw. There is no 
tendency of the tumors to metastasize, ulcerate, or infiltrate 
the surrounding tissues, all of which point to its benign nature. 
Secondary infection and necrosis have followed exploratory 
incision in a fatal case recorded by Heath. 

The diagnosis depends largely upon the gradual growth 
and painless course of the fibroma. If the tumor is attached 
to the lower jaw, distending it, and if surrounded by a shell 
of bone, the differential diagnosis between it and other benign 
growths will be difficult, and may only be made by aid o a 
Rontgen examination. The differential diagnosis ma) a so 
be difficult in slowly growing myxosarcomas in the same 


The operative measures in these cases demand 
removal of the tumor and the portion of bone to w i 
is attached. Only in exceptional cases will it " ’ J 
to do total resection, and then only when t e o 
prevents less radical measures. Following p . ^ ^ ^v, 
'of the jaw and the tun.or, the results 
since the benign nature of the fibroma excludes P 


of a recurrence. 
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Sarcoma . — Sarcoma of ihc jaw occur5 frequently than 
carcinoma, the proportion being about two eases to the fonner 
to three of the latter, nie relative frequenej’ of sarcoma of 
the jaw is shown by Gurlt's statistics in which 14.630 tumors 
included 532 growths of the jaw, and of the latter 179 were 
sarcomata, 96 occurring in the upper jaw and 63 in the lower. 
From these statistics and other observations, the upper jaw is 
found to be the more common site of the tumor. .As already 
noted in the sarcomatous epulis, the female sc.k is more often 
affected ; the same relative proportion is obscn-cd in the jaw 
sarcoma. In Perthes’s collected statistics of 126 eases. 55 were 
men and 71 were women. 

Trauma seems to play an important role in the ctiologj- of 
sarcoma. Whether tlie efrect of injur}' is manifested by the 
stimulation of tumor cells already present, or whether the 
trauma is even more intimately concerned in the origin of the 
growth, is difficult to prove. The eases which I have studied 
show in several instances that trauma played a part in the 
development of the tumor. In one instance a very large sar- 
coma began its initial growth several months after the c.vtrac- 
tion of two teeth and reached its ma.vimum size in eight years. 
It is po.^sible in this ease that the effect of trauma was mani- 
fested by increased rapidity in growth of cells, which were 
present at the site of the diseased teeth, but which were more 
or Ic.ss inactive previous to the traumatism. In another in- 
stance. a lK>y aged twenty-two was injured while l>o.xing, and 
several of the lower teeth were loosened. .After this accident 


tenderness was present for several moiuhs. and ihesi swellirig 
of the jaw arose. This condition lasted for three ycar.«:. v.Iicn 
rapid enlargement took place, so that four years .nfter his acci- 
dent a dclinitc mass the size of a hickorj'-nut projected from 
the middle of the ramus of the lower jaw. This ttnnor and t!:e 
adjacent portion of the jaw were removed by Dr. C. H. 
Frazier, and on microscopic c.\amination w.'is found to l>e an 
osteostvrcoina of a low degree of malignancy. 

1 listologicnlly all varieties of sarcoma oentr .vid frd’aw 
the general rule that tr.c .cm.'illcr ant! in-nv ale.utdant the re!!-. 
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in that the shape of tlic growth varies, it takes its origin 
directly from the periosteal covering of the jaw, a fact easily 
demonstrable on palpation. In the early stages the mucosa 
is intact, the growth is painless until it undergoes ulceration 
or the infiltration of the bone causes pain. Pain is also seen 
in the neoplasms which press upon nerves. Neuralgic condi- 
tions of the teeth may arise and direct attention to the cause, 
a beginning sarcoma. 

The operative indications of jaw sarcomata depend on die 
histologic type of tumor and the extent of the growth. 
Perthes’s statistics based upon the results obtained in several 
clinics lead us to conclude that, after a period of three years, 
a third of the cases of total resection of the jaw for sarcoma 
will remain well. One-half of the patients develop recurrence, 
a fact which demands still more radical measures in treating 
these cases. It must be stated, however, that partial resection 
of the jaw has met with considerable success, but too great 
emphasis cannot be laid upon the class of cases for which this 
operation is indicated. The small, wcll-circumscribcd, giant- 
cell sarcomata .situated on the alveolar margin of the upper jaw. 
irrespective of epulis, and sarcoma of the hard palate may be 
partially resected. Similar growths on the alveolar process 
of the lower jaw may be treated in the same way. but all other 
forms of sarcoma should be subjected to total resection. The 
percentage of cures in these cases will increase if wc operate 
at an earlier period, before the growth has involved a large 
area of the bone. 1'he slight tendency toward regional or 
genera! metastasis should prove of great value in favonhig 
early operation, and markedly assist in cure because of the 
lessened possibility of recurrence. 
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THE USE OF DIFFERENTIAL PRESSURE IN THE 
TREATMENT OF EMPYEMA * 


BY E, M. VON EBERTS, M.D., M.R.C.S. (Eng.), 

Surgeon to the Out-Patient Department of the Montreal General Hospital. 

As the bar to • progress in thoracic surgery has been tlie 
danger of lung collapse, clinical advance in this field has 
awaited the invention of a certain and practical means of 
preventing pneumothorax. This difficulty is now overcome. 


Fig. 1. 
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tlie lower extremity of the a'i'‘ophag'ii?. The widest field, 
however, for the applicniion of differential prc.=siire is found 
in the treatment of empyema, where, by its means and by the 
application of a .suitable dres'^ing- after thoracotomy, the period 
of disability may be very greatly curtailed. .At the time of 
operation and at subsequent dressing.s, positive difTerential is 
especially suitable, as with a portable apparatus not only hos- 
pital cases but also casc.s oj)erated upon in ])rivate homes may 
enjoy the benefu of (his method of treatment. 


I-ir. j. 



cs>rrr*c!;c;n o' i-rnrtc*:; t.f tm'' r*' ! ff'* ^ < f r 

cnnto'jr ot Kttir on lhr‘ 5 t '!r nn Ur T't' I t'* :* - < f 

ihoracotonU’* Th** on .uTcctr' ! rvlc st^*’ j » n n a ircTr-'r it* % < ’ j'' ? , 


The accompanying illustrations convey graiphirnlly tlie 
effects of differential pressure in the treatment of emp}e(ua 
(Figs. I and 2 ). I'ollowing ihorncjinmy an vmpyemic cavity 
remains expo.sed to atmospheric pressure. In exterwive ca-w- 
the whole lung may lie collapsed and may lie in clo-e ap|> »'!•!' 'it 
with the medinsiinum. Innaher. the media^timur. ami jxricar- 
dium are not infrequently di-jdaced t'>v.ard the -om’ii lung. 
I'stder st'.ch condilitess. each iii'-pimtory .-u-t rc-nli' •j;c 


dcilection oi tlie mcdia'titial setRum and ediato' d luju: 


tlu' souiul side, in res|X';we to th.e negative tt 
that side during in'-jn'ratimi. On c-et-ic! r:.t 
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dent that the mediastinum and exposed viscera must tend to 
move away from the cavity so long as the tension within the 
cavity remains greater than the average intrapulmonic tension. 
This fact partially explains why, in long-standing cases, the 
collapsed lung fails to regain to any extent its functional 
activity. In these cases the empyemic cavity is eventually 
obliterated by the formation of scar tissue within, and through 
its contraction, the approximation of the various anatomical 
structures forming the boundaries of the cavity, that is tlie 
mediastinum, the diaphragm, and the chest wall. We are all 


Fig. 3- 



Cleap iot olosnre of tnlo during 
oaohsnge of boU). 




of lint BO^BtoS 
* — with Blno oxide olntnent. 
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pyema. An inspiratory "tt proportion to 

::d4utttdeofinfundiW.^ 
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and the cavity tlicreby diminished in size, but the air v.-ithin 
the abscess cavity ])ccomes negative in tension during inspira- 
tion, and, in consequence, the mediastinum and pericardium 
tend to be further dcncctcd toward the cavity and the collapsed 
lung to expand in the same direction. An immediate result of 
such a method of treatment is the prompt relief of the cyanosis. 
Subsequently, day by day, there is an appreciable diminution 
in the size of the cavit}*. Not only does this dressing do awav 
with the foul odor in the sick room, but as will be seen by the 
chart, the amount of disciiarge may be accurately tabulated. 


Tic. s. 



Clnrt from c.w (Fir. <) c( pj-orr.cvsmotbonvx, iho'nir.f: the risily r ! I'.i' r! 'r, * 


The collecting bulb in this way becomes an instrument of j)rc- 
cision. If the discharge shows a gradual decrease and the 
temperature remains normal, one may be satisfied that there 
is no pocketing or retention of pus. On the otiicr hand, if 
there is a rise in the temperature curve, a definite Icnowledgc 
of what the amount of the dif^charge should be may give one 
a clue to the cause. Apart from the curtailment of the period 
of disability, the nl)scncc of odor and of the pain and discomfort 
of prolonged dressing.^, tlie earlier rC'tnration of the co!lap=^c.l 
lung to it*; normal respiraton* activity may remove to a karge 
extent the danger of a subsequent tubcrculott*: infec'i'U. 



PRIMARY SARCOMA OF THE STOMACH. 


WITH REPORT OF TWO CASES. 


BY A. ERNEST MAYLARD, M.B., B.S., 

OF GLASGOW, 

Surgeon to the Victoria Infirmarj-, 

AND 

JOHN ANDERSON, M.B., C.M., 

Pathologist to the Infirmary. 


The interest of these two cases centres, first, in the fact 
that they are examples of a comparatively rare type of disease; 
second, that they presented symptoms of marked disagree- 
ment; and, third, that neither gave indications sufficiently 
suggestive of the pathological lesions existent. Without fur 
ther comment, the history of each case will be first given. 


Case I.— Miss A. P., aged fifty-seven years, a teacher by 
profession, was seen in consultation with a local prac i 
The case was considered probably one of a large "vanan qst 
and the patient was accordingly removed to a pnva e 
Lme for operation. She was admitted in October, .909. Sbe 

had always enjoyed good health, and frequency 

she had recently suffered from occasional attadcs ofj q 
of micturition, her only complaint was one o 
comfort from enlargement of the f gastric 

clear and emphatic regarding the 

symptoms, and being a particular y in e g ]^Ja„s,^uation 

ment may be regarded as “^r periods had 

had ceased two years previously. , .jj,, some pm" 

been regular and normal, f ' had been no 

on the first day. Since the -enopause them 1 

symptoms referable to tie “ oo„stitutional char- 

free from any ° ^ Jo Jen was very prominent, 

a 1^; — could t: fdt finm. ... hypo^sme and 
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lower umbilical regfionp with a Icaninp- towanl.*; the right flank. 
Tile tumor felt quite smooth on the surface and appeared 
movable. There was no indication of Huctuatinn. Pressure 
caused no pain, nor from the regularity of her liowcls did it 
seem to have any obsinictive effect upon the intestines. P.nth 
flanks were resonant. An e.':amination per vapticim revealed a 
small but freely movable uterus; l>oth fomiccs were empty, and 
the tumor seemed to be entirely without the pelvic cavity. 

The abdomen was opened by a cim’cd incision below the 
umbilicus. A smooth rounded tumor was at once encountered 
presenting a somewhat dark mottled and striped appearance. 
The hand introduced into the abdomen felt a nodular projection 
at the upper part, with attachments below to the omentum 
and above to the stomach, I'hc growth was felt to be free from 
any connections with the pelvic viscera. A small median inci'^ion 
carried upwards permitted the tumor to be brought out. After 
tying off the few omental adhesions, the growth was then dis- 
covered to be united by a solid pedicle, about the diameter of 
the thumb, to the greater curvature of the stomach some tv.’o 
inches or so from the pylorus. The part of the gastric parictes 
involved was c.xciscd. and the aperture closed by a double row 
of suture.s. The patient made an uninterrupted recovery. 

The specimen when c-vamined after removal was found to 
be a large unilocular cystic tumor with smooth cxtcnial wall, 
and filled with laminated clot. It measured igxigxiijS cm., 
and was adherent to the wall of the stomach. .A portion of 
the stotnach wall with tuntor tissue in\'ading it. of the “^irc nf 
a walnut, was also su!)!nit;cd for examination, and on section 
presented a somewhat gelatinous appearance with iicalthy-lixA- 
ing mucosa covering it. Section of the wall of the cyst <^ho.verl. 
under a low power, a fibrous stroma supporting a cellular element. 
In parts of the section the structure was of a somcwb.at l-oo-c 
character: in others more dense and cellular. .At the periphery 
the fibrous character was more apparent, and the outer part 
of the tumor are.a had an .nppc.arancc not unlike th.at o; a 


spindlc-ccHcd sarcoma. In the central p.art of the sccti'-n llun- 
walled congested vc.sschs were fairly abumh.nt. and cxtr.av.a r.- 
tions of red blood'corpuscics were a!ss-> .apparent. Sparer rr- 
scmldtng f.at cells were .nko <-ccn in the .'cx;-'.' 
higl) piv.ver the ci5ar.actcr> <•>[ the celK v.hich c->u:p^' 


Y‘:;h 

to- 
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were fo.nd to fall into two gronps-cells of connective-tissue 
onpn, fibroplastic and definitely spindle in shape; and lamer 
cells of spherical shape with sharply staining nucleus and a 
large protoplasmic body deficient in chromatin. Well-formed 
blood-vessels were present in the section, and in a few places 
small nodules of lymphoid cells were also present. The characters 
of the section would suggest a tumor of mesoblastic origin, viz,, 
a mesothelioma. Microscopic examination of the stomacli wall 
showed that the mucous membrane and submucous layers were 
unaffected by the tumor involvement, but the muscular wall 
showed extensive infiltration. Areas of tumor cells extended 
between the muscular bundles, and in parts replaced them. Under 
the high power the same character of cells was noticed as above 
described in the cyst wall, but the larger spherical cells were 
more abundant. 

Case II. — R. H., aged sixty-three years, was admitted to the 
Victoria Infirmary in July, 1903, suffering from a tuberculous 
stricture of the rectum. At this time there were no gastric 
symptoms, his trouble being entirely referable to the rectum. 
The stricture was successfully excised, and he remained well 
for some years. He then began to be troubled with prolapse 
of the rectum and some incontinence of feces. For this he 
was again admitted to the Infirmary in September, 1909, i.c., six 
years after his first admission. During this period of residence 
he complained of very distinct gastric symptoms he had a 
distaste for food and felt occasional pain in the epigastrium, 
the latter, however, seemed to have no association with the 
ingestion of food. He did not vomit, nor did he feel an} 
inclination to do so. There was no tenderness in palpating t le 
epigastrium, nor could anything be felt; he was, however, qm e 
definite and positive in his statement that a lump ^ 

appeared on the “left side of his belly” just below the co 
margin. As the condition of the bowel was _ sole y un 
sideration, the gastric symptoms did not receive the 
attention they deserved. He was m a very low ^ 
state of health, and succumbed after tlie the 

relieve the prolapse. A P<>-^tmortem was 
following conditions in connection with the sto 

Adherent to the stomach was a large cy greater 

larger in size than a child's head, springing from ^ 
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curv'aturc of the stomach, with smooth external wall, unilocular, 
filled with blood-stained fluid, and soft tumor tissue resembling 
in appearance partly organized blood-clot. The mucosa was 
licalthy. The microscopical examination of the tumor showed 
its character to be that of a spindlc-ccllcd sarcoma, fairly dense 
in consistency. Throughout the section were noted a number 
of new-formed thin-walled vessels filled v.'ith blood, and in parts 
extravasations of blood were seen. The section through the 
stomach wall showed tumor infiltration of tlie serous and mus- 
cular coats. The mucosa was found uninvolved. There were 
no evidences of tumor formation in any other part of the body. 


Remarks by Mr. Maylard . — Primary sarcoma of the stom- 
ach, as judged by recorded eases, seems a very rare disease, 
and more particularly so if the pyloric region be excluded. In 
other words, eases such as tho.cc just described, of well-defined 
and distinct non-ulccrative growths springing from the mid- 
gastric parictes, arc extremely c.xccptional. Probably one of 
the earliest recorded eases, or, at least, one of the earliest 
successful eases of removal of a tumor of this nature from 


the stomach, is that of Billroth’s in 18S1. Since then i.'olatcd 
cases have from time to time Ixtcn reported, and if foreign 
records be excluded, very few have been published in the 
English language. In the past they appear to have been more 
frequently met with in the post-mortem room than in the oper- 
ating theatre ; and a really correct appreciation of the frequency 
of the disease, therefore, could only l>c obtained by a combined 
investigation of surgical and pathological rccord.s. Thc.'-c are 
two published cnsc.s which I will refer (o more particularly, 
because in certain points they markedly resemble my own. In 
one, recorded by Hartley (A.v.v.ai^s or Scr.Gnr.v, vol .N.'uii, 
1S96, p. Ooo), the tumor was a spindlc-ccilcd s.arcomn, like, 
therefore, my .eccond ease. In the other, recorded by CatU- 
well (.'\xx.M„s or SuKGr.KV, vol. XXX. iSop, p. 596), the clini- 


cal resemblance to my fir.^t ease was n t f"! r^Kint^ nj Jicitcicr 


were there any symptoms attributable to the stemrich, iru'erd, 


the ciunplaint mafic by each w,n< the iucre: 
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urther agreement existed in the fact that in both instances 
It was thought likely that the tumor was connected witli the 
genital organs. I must own that no other thought entered itiy 
head; for although a vaginal examination showed the pelvic 
organs free, it simply left the impression that tlie supposed 
ovarian cystoma had swung itself free of the cavity of the 
pelvis. We were further misled by the patient’s statement 
that she first noticed tlie swelling in the right flank. It must 
be deemed a remarkable fact, as much in my own case as in 
that of Cantwell’s, that such large tumors could hang from 
the gastric parietes without interfering with the normal func- 
tions of the viscus and causing some sort of dyspeptic 
symptoms. 

Remarks by Dr, Anderson . — ^Both the tumors presented 
a marked similarity in their external appearances, being cystic 
in character and covered by a smooth external peritoneal lin- 
ing, and both springing by a definite pedicle from the wall of 
the stomach, the mucosa of which in both cases was uninvolved. 


The second case presented the definite microscopical appear- 
ances of a spindle-celled sarcoma ; the first case, on the other 
hand, showed the presence of characters of a spindle-celled 
sarcoma and endothelioma in difiPerent parts. The following 
quotation from a paper upon the subject by MacCormick and 
Welsh (Australasian Medical Gazette, July 20, 1906) is of 
interest. These authors state: “ It is sometimes hard to decide 


whether the growth has started in the stomach or has taken 
its origin in some adjacent structure. In the c^e of the 
spindle-celled sarcomata, they rarely present this difficulty 0 
interpretation, and their origin in the submucosa is more 
generally accepted. They commonly take the form of oca 
ized growths which sooner or later project from the oner 
surface of the stomach, and when, as so often 
grow from the posterior wall, they pass into the lesser 
the peritoneum, which they may come to disten . 
increase in size, they frequently become peduncula e 
form adhesions to adjacent structures. ^ spindle 

It is in connection with the first case, m n 
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and endothelial cells are present, that the difncnlty ari?e.‘:. I 
described it in tiie account of one section as a jncsoihclionia, 
and from this I infer that it had it.s origin in or beneath the 
serous coat. Similar difficulties in reviewing the tumors of 
the round-celled sarcomata group ha\-e lx‘cn experienced by 
the alx)ve-named authors; but here the question was whether 
the case was a primary sarcoma or secondary infiltration of 
the stomach wall of the naitire of that seen in lymphocythaemia. 
But the clinical history and present satisfactop.- condition of 
the patient are more in favor of the opinion I have e:\{)re.'Scd. 



THE FUNCTION OF THE APPENDIX AND THE 
ORIGIN OF appendicitis. 


BY EDRED M. CORNER, M.C.. F.R.C.S., 

OF LONDON, 


Shortly after his death, a paper was published in the 
Annals of Surgery by Mr. C. B. Keetley about the function 
and value of the appendix. Both he and Sir William Macewen 
regard the appendix as a valuable actively useful organ not to 
be sacrificed lightly. Their opinions are based largely upon 
complicated clinical observations. Other observers, such as 
Mr. W. J. Mayo, incline to the other extreme: that the value 
and functions of the appendix are so small that they are abso- 
lutely inconsiderable when compared to the dangers which it 
may cause. When the enormous number of people are con- 
sidered who have had their appendices removed and are in 
perfect health, one cannot but sympathize with the latter view 
put forward. Yet as a matter of scientific interest, the appen- 
dix has a function; and, when diseased and removed, that 
function is undertaken by neighboring tissue and the patient is 
relieved of a passive tube containing actively poisonous ma- 
terial. Such a view I advocated in the Erasmus Wilson Lec- 
tures delivered before the Royal College of Surgeons in 1904 ‘ 
and, in view of Mr. Keetley’s recent death, shall content myself 
with restating them. This is done in four sections : the natural 
history of the ileocaecal. region, the physiology of the appendix, 
the development of the appendix, and the pathology of chronic 
typhlitis and appendicitis. 

THE NATURAL HISTORY OF THE ILEOCiECAL REGION. 

Food in the mouth is reduced by the action of 
a more or less pulpy condi tion, in whichj tatejtjncr^ 

1 “Clinical and Pathological Observations in Acute Abdominal Disc 
(Constable & Co.), I9U4- 
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Stomach, where it is further broken into fragments by the 
action of the hydrodiloric acid, pepsin, and chinning muscular 
movements. The casein of our primitive natural food, milk, 
is precipitated and also fragmented. The pylorus, the small- 
est portion of tlie alimentary canal, allows or should allow no 
large pieces to pass into the duodenum. The work of the 
stomach and mouth may be regarded as chiefly, if not entirely, 
preparatory to chemical digestion and absoqMioj), and to par- 
take of the physical nature of fragmentaling the food. The 
more perfect the work of the stomach, the more comi)lctciy 
will the food be reduced to a molecular condition, and conse- 
quently, the more perfectly will it be adapted for the chemical 
action of the bile and pancreatic secretions. The next twenty 
odd feet of the small intestine are given over to these chemical 
changes and the absorption of nutriment. The products of 
digestion having reached the ilcoca^cal valve, it is the duty of 
that sphincter only to allow water, soluble material, and veiy 
small pieces of indigestible debris to enter the caicum. There 
arc similarities in the physiologies, f.c., homologies, between 
the pylorus and the ileoctccal valve. The fonner is the portal 
between fragmentation on the one hand and chemical digestion 
on the other; the latter stands between chcnjical uip;csiion and 
specialised absorption on the one hand, and possildy c.xcretion, 
and the absorption of water on the other. 

Fluid or scmifiuid material is passed from the small intc.s- 
tinc through the ileoc.Tcal valve into the ca;cum. 7'lie latter is 
not adapted for the carriage of fluid by j)eri.stalsis; it is too 
large and thin walled to contract cfticicntly, unle.'^s it i< tightly 
distended like the bulb of a Iligginson’s syringe. In addition, 
in man, gravity works ngain.si it. As a re.^uk the fa'ct jnu<t 
remain in the c.Tcum until the ab.'orjdion of w;’ter from tlunn 
and tlic addition of mucus to tljcm have rcnrlcred tlum of the 
proper consistency for their trnsssit along the large intc tirw. 
Hence, it is c.a.'^y to u.rulerstand v.hy the c;cci:m ?o tlie 
ino^t capacious pa;t of the large bov. el, .and why 
particulnrly for imcsiinal obstruction, frrat''*;u,'.y 

fmd it di'tcufknl out of .all propu’-tion to t!:e of the aiimr.';- 
tarv c.an.ak the lv'n\cl< Feing full of fmid. 
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relieved of a passive tube containing actively poisonous ma- 
terial. Such a view I advocated in the Erasmus Wilson Lec- 
tures delivered before the Royal College of Surgeons in 1904 
and, in view of Mr. Keetley ’s recent death, shall content myself 
with restating them. This is done in four sections: the natural 
history of the ileocaecal. region, the physiology of the appendix, 
the development of the appendix, and the pathology of chronic 
typhlitis and appendicitis. 

THE NATURAL HISTORY OF THE ILEOCAJCAL REGION. 

Food in the mouth is reduced by the action of the teeth to 
a more or less p ulpy condition, in which state ^ ^^nter^ 

(Constable & Co,), 1904. 
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Stomach, where it is further broken into fragments by the 
action of the liydrochloric acid, pepsin, and churning muscular 
movements. The casein of our primitive natural food, milk, 
is precipitated and also fragmented. The pylorus, the small- 
est portion of the alimentary canal, allows or should allow no 
large pieces to pass into the duodenum. The v.-ork of the 
stomach and mouth may be regarded as chiefly, if not entirely, 
preparator}’- to chemical digestion and absorption, and to par- 
take of the physical nature of fragmentating the food. Tiic 
more perfect the work of the stomach, the more completely 
will the food be reduced to a molecular condition, and conse- 
quently, the more perfectly will it be adapted for the chemical 
action of the bile and pancreatic secretions. The next twenty 
odd feet of the small intestine are given over to these chemical 
changes and the absorption of nutriment. The products of 
digestion having reached the ilcocaecal valve, it is the duty of 
that sphincter only to allow water, soluble material, and very 
small pieces of indigestible debris to enter the ca:cum. There 
arc similarities in the physiologies, j.r., homologies, between 
the pylorus and the ileoctccal valve. The former is the portal 
between fragmentation on the one hand and chemical digestion 
on the other; the latter stands between chemical digestion and 
specialized absorption on the one hand, and possibly excretion, 
and the absorption of water on the other. 

Fluid or semifluid material is passed from the small itucs- 
tinc through the ileoc.xcal valve into the c.Tcum. The latter is 
not adapted for the carriage of fluid by peristalsis; it is too 
large and thin walled to contract cfnciently. unless it is lightly 
distended like the bulb of a Higginson's syringe. In addition, 
in man. gravity works against it. As a result the fn-'ces must 
remain in the c.TCum until the absorption of water from them 
and the addition of mucus to them have rendered them of tlic 


proper consistency for tlteir trau'^it alonjr the large inte.Mine. 
Hence, it is easy to understand v.-hy ilic c.-ectntt is so often the 
mo.'''t capacious part of the large bowel, and why at r-peratioTt*. 
]u\rticulnrly for intc.^tinal oh.'itructiojj. sisrgeon? so frraucn.tly 
find it di'tendcd out of all projx)rt;on to the rest of the nlintr.’!- 
tary can.al. titc Iviwcls lycitjg full of fitn'd. 
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Hence, just as there is a natural pause for food in the 
stomach, so is there another for the products of digestion iu 
the caecum; and in both, the contents are prepared for their 
course in the next part of the alimentary tract. To turn to 
the pathological significance of this halt, pause, or rest, it will 
be seen at once that the cascum is the breeding ground of 
bacteria, par excellence, of all parts of our intestine. The 
enumerations of the colonies from different parts of the alimen- 
tary tract bear this out, and have proved that colonies of bac- 
teria are more frequent by hundreds and thousands here than 


in any other part of the intestinal tract, even after a period 
of starvation. And it is only to be expected that this differ- 
ence will show manifold increase when food is taken. It is 
now very easy to understand why nature has established so 
large a storehouse of protective lymphoid tissue for the produc- 
tion of leucocytes in the ileocascal region, to which the appen- 
dix is an intestinal 'Honsil,” an index of the fermentative 
processes which are going on within the caecum, a culture tube 
for the bacteria therein contained. Hence the very great fre- 
quency of its inflammation — appendicitis. 

It will now be seen that there is strife between the micro- 
organisms and lymphoid tissue in the caeca of every one. 
Hence the gradual disappearance of the lymphoid tissue as 
age advances. If the strife becomes a little more severe than 
it is ordinarily in health, some inflammation about the ileo- 
eaecal region will result, as after a dietetic indiscretion. In the 
^reat majority of cases, this inflammation shows itself as ap- 
pendicitis. In consequence, appendicitis may be regarded as a 
result of the exaggeration of a process natural to the ileocieca 

region of all. 


THE PHYSIOLOGY OF THE APPENDIX. 

t has long- been taught that this organ was 

thtr.nosf probably in this lay its 

:sist the attacks of disease. That it je- 

ion of the cscuffl which has become diff 

pment is undeniable, but that it is functionless 
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cdly untrue. Like the rest of the intc.stinal mucous membrane, 
that of the appcncli.x has numerous glands whose secretion has 
apparent!}' an insignificant digestive action on all food.s. A.< 
little if any content.s of the crecum ever enter the appcndi.x, 
any digestive action it has must be of the smallest, and its 
absorption of products of digestion cannot be greater. 

To sum up this phase of intestinal physiology ; in the small 
intestine the products of digestion arc liuid and are l>cing 
continuously passed onwards by peristalsis; the caecum is the 
first great “ resting place ” for these products siitcc they have 
left the stomach; the large intestine, as its name implies, i.s 
of greater calibre than the small and is more suited for the 
carriage by peristalsis of solid than lifjuid freces; the c;ecum 
being rendered less mobile owing to its peritoneal attaciimcnts 
and, in man, having to work scmitluid material again.st gravity, 
the products of digestion h.avc to remain in it until their con- 
sistence lias become such as allows of their passage along the 
large intestine ; the change in consistence is made by the <!eposil 
of mucus from the glands of the large intestine and by the 
absorption of water. In consequence, the c.'ccum of tiie child 
loses its tapering form and lx;comcs larger by the development 
of pouclies between the ta,*nire muscularis. During this 
" pause furtiicr quantities of digested material will be de- 
posited in the ctecum and dilate that structure, possibly del.ay- 
ing the despatch of the first fecal” contribution. Hand in 
hand with tiiese processes will go the fermeJitativc change'^ 
of myriads of micro-organisms, to whom the tcmjM:)rary st.ag- 
nation offers opportunity of multiplication. Hence the far 
greater quantity of bacteria in the large that) in the small intes- 
tine. The temporary delay in the passage of the intest inrd 
contents, the absence of a secretion like tiiat os tlse s'ontach. 


tlte presence of large (piantitics of active micn'-orgasiivm^ .and 
their products poiist to the sicressity for the dev<d *pmti<t of a 
protective arstiament (m the part of tise t** contuvr.ar; 

tlieisi. llcsicc the large development of lymph'dd in tl:'- 

terminal and most tlcpcJident part of t'nc ca-rn-;.. nc.. the 
.appcmli-x. and it-: .^pecialir.'sti.’n not degentTaiites. Tise need 
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of the presence of this “ intestinal tonsil » is apparent in the 
cascal region. The comparative absence of lymphoid tissue 
in the rest of the large intestine is explicable, as it is in the 
c^cum that the faeces have been brought up to the proper 
consistence to allow of their passage along the colon, and in 
consequence there are no more prolonged periods of “ rest ” 
in the presence of moisture, the faeces becoming dryer and 
hardei , consequently there will be less fermentative action. 

Hence it may be said that: (a) Lymphoid tissue is the 
characteristic feature of the caecal apex. The vermiform 
appendix of man is represented in the vertebrate kingdom by 
a mass of lymphoid tissue, situated most frequently at tlie 
cascal apex. (&) As the vertebrate scale is ascended, this 
lymphoid tissue tends to be collected together into a specially 
differentiated portion of the intestinal canal, the vermiform 
appendix, (c) The vermiform appendix of man is not, there- 
fore, solely a vestigial structure, though it undoubtedly repre- 
sents the terminal part of the csecum. On the contrary, it is 
a specialized part of the alimentaiy canal, nature having made 
use of a disappearing structure and endowed it with a second- 
ary function by giving it lymphoid tissue to protect the body 
against the micro-organisms in the ileocsecal region. 


DEVELOPMENT AND LIFE HISTORY OF THE APPENDIX. 

The development of this organ illustrates the previous 
contentions and can be studied both in the individual, ontogeny, 
and in the animal series, phyllogeny. That of the human 

foetus will be given first. . . , 

Up to the third month of intra-uterine life the diverticulum 
of the primitive intestine, which subsequently becomes the 
caecum, is of uniform calibre throughout. At this period its 
growth becomes unequal, the terminal portion failing to m- 
crease in size at the same rate as the proximal. The imqoa o 
thus established becomes more and more “ 

on. At birth the terminal part of the ctecum, or ® cal 
as it is called, forms a tapering prolongation of * • 

lerticulum.^ It is not until later that a 


'Keith, "Human Development and Morphology. 
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demarcation is to lx; seen i)et\vcen the two structures. The 
fetal type of caecum is, therefore, an inverted cone whose 
apex imperceptibly shades off into a prolongation of the a])pcn' 
dix. It will now be seen that the appcndi.x represents the 
terminal portion of the original caecum. 

Turning to the animal scries for suggestions to aid in the 
explanation of this phenomenon, it is found that a distinct 
appendix is only seen in man, anthropoid apes, lemurs, and the 
opossum. On the other hand, it is common to find a lymphoid 
structure at the distal portion of the caecum, whicli undoubtc<ily 
represents the appendix.-' In the latter scric.s of examples, 
the exemn and it.s lymphoid appendage conform to the human 
fetal type. It is quite a later phase IxJth in ontogeny and 
phyllogeny that the catcum loses its conical form by the de- 
velopment of pouches between its three thin muscular bands. 
And it is b}* that that the appendix becomes distinctly 
separated. 

As age advances the appendix undergoes changes both in 
position and structure. In the feetus it is situated along v.'ith 
the caecum under the liver, and later it descends into the iliac 
fossa. Sometijues it remains in its fetal position, or it may 
be arrested at any part of its descent. An examination of the 
appendices for difTcrent decades shows that they arc Iwth 
relatively and ab.'=olutcly longest and thiclccst bctv.-fcn the 
ages of ten and thirty. The walls during this same period 
arc stuffed with lymphoid nodules. After the latter age the 
appcndi.x begins to undergo a slow involution lioth in length 
and thickness, Tiic lymphoid nodules disappear also, though 
more slowly and uncertainly. 

Rol)crt Morris'* has directed attention to the .T^'^oci.ation 
of pain, intcstitial. and general symptoms with this uiv-ohstion. 
The change is certainly of a chronic infiammator,* ch.aracter 
such as would be cxi'cctcd to occur in nearly every one v.ho 
has an appcndi.x. and is the result of th.c continued irritative 

‘.\torrir. Ait'- Journ. cf Ohuctrir' snii Gjr..-.* .;S5 

'Fpr.-j-, ot .-‘r't and ;oio 



5i8 edred m. corner. 


action of bacteria throughout years, 
occuirence of appendix-dyspepsia (its 
has been rediscovered. 


Still more recently the 
more modem name) 


PATHOLOGY OP CHRONIC TYPHLITIS AND APPENDICITIS, 

It is a matter of more or less common knowiedge that, as 
years pass, changes are found in the appendices of people 
who have never had a clinically recognizable attack of appendi- 
citis. How much of these changes are physiological it is 
impossible to decide; and in this connection it is not so 
important, because, whatever they are, they will interfere with 
the normal performance of the work of the appendix, and so 
lead to evil results; One of the best known of the changes is 
the disappearance of the lymphoid follicles that are so plentiful 
in early life. Is this disappearance pathological or physio- 
logical.? Yet if sections are cut of appendices remolded from 
people over sixty, or even older, these follicles sometimes can 
be found in abundance. The persistence in these cases may 
be due to individual variations in the rate of aging; or per- 
haps more probably, they indicate that the disappearance is 
of more pathological than physiological import. 


In considering the physiology of the appendix, it has 
been shown that the ccecum is the first great place of rest 
or stasis for the products of digestion after they have left 
the stomach, consequently the appendix is a tube which serves 
as an index to the chemical and bacteriological processes which 
occurred there. One well-knowm property of lymphoid tissue 


is that its constituents are actively protective to the organism 
against foreign invaders. Situated in a blind tube in whose 
lumen are represented types of the organisms of the large 
bowel and their fermentations, the lymphoid follicles must las c 
a great deal of work to do, more even than the tonsils, to ,w ne 
the appendix has been compared. It is well 1™“'™ “ 

tonsils undergo fibrosis or chronic raflaniination ° ' 
occurrence of an acute attack. In a like ™"ner [ 

changes occur in the appendix, I”* with 

marked difference. Fibrosis of the appendix m 
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the efficiency of its peristaltic action, and the tube become.^ 
incapable of emptyings itself. By these means a vicions circle i< 
established, as the more material ('pabuhmi) ■which remains liie 
more will bacteria flourish, and the more likely is it that the 
chronic inflammation will progress, and the orpran become still 
more incapable of performing its own evacuation. Such a 
condition may be aptly called appendicular constipation. The 
inspissation of the contents will lead to the formation of an 
appendicular calculus of fecal concretion, which may be likened 
to scybala elsewhere in the large intestine. It may be assumed 
that the presence of concretions indicatc.s the e.xistcnrc of 
pathological change. And their association with chronic in- 
flammation explains the fact that they arc frequently found 
by the surgeon and the pathologist in eases which have never 
had a clinically recognized attack of appendicitis. 

I'hc result of chronic appendicitis may be at lime': far 
more c.xtcnsivc than this. The fibrosis with its ':til)':c{juent 
contraction leads to further disappearance of tlie lymphoifi 
follicles and impairment of the muscular action. The appen- 
dix const'Cjuently becomes an inert breeding ground for micro- 
organisms. and if they escape into the c.’ccum the multiplication 
is continued there. The ca?cum will be afTcctefi sooner or later 
by the continued escape into it of toxic material clalviratcd in 
the apjiendix, and, as it is necessary that the jiroducts of iligi '-- 
tion remain there until they arc of suitable cousi<tcnry to be 


passed on into the ascending colon, tiiosf t(txic materials will 
become still further elaborated and give rise to cluonic typ'dl- 
tis. .Again there is the vicious circle, as the itiflammairuy c>'n- 
dition will impair the contractile power of the c.Tcnm. am! *-0 
lead to further bacterial growth and further chronic inflam- 
mation. In this way a colitis may lx? established thronghr.vt 
the entire length of the large I.kiwcI. 



A SIMPLE METHOD OF SUTURING ALL HOLLOW 

VISCERA. 

BY WILLARD BARTLETT, M.D., 

OF ST. LOUIS, MO. 


A GRADUAL process of simplification during years of intes- 
tinal and stomach work finally brought me to the routine use 
of a method which study of the literature shows to represent 
in a measure the apex of a pyramid to which others have 
contributed the underlying strata. In reviewing the proposi- 
tions which are of importance here, it is not logical, in view 
of what follows, that I take up the immense number of sug- 
gestions which have been made for uniting hollow viscera by 
methods other than those which deal with a single row o 


sutures embracing all coats. ^ 

The history of the continuous suture in gut work runs bac 
much farther than many perhaps imagine. As early as 1724 
Heister ^ wrote regarding it as follows : 


Wenn aber die Wunde im Darm gross ist. so ist 
todtiich. Denoch weil man auch solche Patienten ohn H 
soli, so muss man dergleichen verwundte Darm 
den Leib bringen, sondern 

durch die, so gennante Kurschners' Nath crfordet 

viii, Fig. 10) angemahlet, ' „ewaister scidender oder 

einc gemeine gerade dunne Nadelgle.chen gewachster 

leinener Fadcn. 

It is not stated definitely by him glo'v-ers’ 

cated perforating sutures ; howeve^ e w jl,jcl(ness 

stitch of which he writes “jjeister advocated a 

of the leather, hence it ts probable “ .he !»'«'■ 

continuous suture which goes to show that 

He quotes the work of earlier au , Of 

this sort of manoeuvre appreciate'* ‘'f 

course none of these very early “*ors PP be 

serous coats must be approximated, hence 
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regarded as of historic interest only. Siil! it must be ad- 
mitted that such accidental approximation v.'as probably se- 
cured in many instances because some of their patients 
recovered. 


In 1826 Jobert ' used a perforating interrupted suture. 

In the same year, according to Jcanncl,* Breidcnb.ich used a 
suture wliicli was apparently somewhat similar to that of Jobert. 
although there seems to exist a degree of uncertainty as to just 
where this method was published and whether or not interrupted 
stitches were of the variety which embraced all the coats of the 
bowel. 

Gely * was the next, in 1842, to use in a long .scries of animal 
experiments a perforating suture, which, liowcvcr, was of the 
continuous variety. 

Three years later Moreau ^ advocated an internipted perfor- 
ating method in which a ctift of the mneosa was stripped out of 
one end of bowel into which the other was invaginated. 

Vezien,® in 1S71, vrrotc of using interrupted perforating 
stitches verA’ similar to those of Jobert.® 

In 1882 Nussbanm * advised that all intestinal suttircs cnjbrac- 

have the lend on the inside. 


In 1S85 Bishop’’ used perforating gnt stitches. M. E. Con- 
nell, in 1802. renewed the interest of the surgical worM in tins 
form of suture by publishing an oblique one-row method with 
eontinuons suture embracing all the coats. In the same year 
Maunscll ” published his unique preposition of slitting the bowel 
laterally, drawing th.c ends to be united through, thi- slit, .and 
sewing them together with a single interrupted row ctnljr.acing 
all the coats. The next step was registered by Cudn'ng,*® in 


v.'hcn he proposed a continuous single row whirli was nv. 


intended to cu’.hrnce .anything below ihc sulur.urosa. 


Poptjl.ar recognition of the single ro*w sutttre c.ntl'r.'fijig 
all the coat? was not, however. .apparen.S until v.i:en 

I'. G. Connell” gave to the world bis fuctho I of i:;tcrrup!'.'d 
suture. In th.e saute year I lor.’-lcy ® ^ ptddis'uu v. bat h.r 
.1 single row over-ha:ui con.iir.uous suture cnd rr.ciug r.H t'w 
co.lts. Vdiggin deutonstr.atcd .a single r-'-w irnetrup-'.c'i 
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with^ all knots inside. In 1905 Horsley ^0 again wrote con- 
cerning viscera of unequal size. 

The method herein advocated consists of a single row of 
continuous silk sutures taking in all of the viscera. No inter- 
nal support is used. No special forceps or other instruments 
aie necessary ; all that is required is simple straight cambric 
needles and silk or other thread, as may be desired. I prefer 
silk, on account of its well-known physical properties, to any 
other sutui e material and use it in this way i two ver}' fine 
strands of double length are carried through the eye of a 
Number 7 needle, then the resulting four are twisted together 
so that the needle remains at the end of a completed cable from 
which it cannot become detached. This is waxed, sterilized, 
and a large number held in readiness for immediate use. Four 
strands are used because two are not enough to make a smooth 
cable. 


The experience of many operators has proven the single 
row suture anastomosis to be perfectly safe. Two or even 
three rows can then not guarantee more, since the rules of 
logic preclude the use of a comparative or superlative term 
that can amplify “ perfectly safe,” I will add that in careless 
or inexperienced hands more than one row might add some- 
what to the safety of the operation, but this proposal is not 
for the beginner. 

In comparing continuous and interrupted suture, all must 
admit that the continuous can be applied more quickly. A 
second advantage possessed by it is that it alone tends to 
hold the opposed viscera more tightly together wlien the 
tension within the lumen increases, as is likely after post 


operative gas formation takes place. 

Now as to the value of perforating suture. In one sense 

a stitch which takes in all the coats is best 
to embrace the submucosa, which is the only one la 
a sure foundation. F. G. Connell proved ^ 
practically impossible to catch submucosa many tim 
some of the needle holes entenng the ° j„g. ,l,c 

This was done in a most ingenious manner by comp 
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lliidcness of this layer willi the diameter of the needle ordina- 
rily used. Since it has been abundantly proven by tin's author 
as well as by others that perforating" stitches arc harmful in 
theory only, wliy not carry all gut needles into the lumen and 
thus be sure to get the firmest sort of a hold ? 


EN*D-TO-i:.Nl) AN.ASTO.MO.SI.':. 

Two threads about fourteen inches in length with a needle 
on each arc tied together at the free ends; thus we have result- 
ing a strand slightly over two feet in length with a needle 
on both ends. P>)' referring to Fig. i, it will be noted that 
the first step in the operation l>egins within the lumen of the 
gut on tlie left, each needle being carried out of the viscus in 

1*10. J. 





such a manner as to embrace the mesenteric insertion, the «ame 
being done to ihc mesentery of the bowel to the right as the 
two needles enter the lumen. These (wo thread'^ arc now tiet! 
together after the Imot has been drawn tight and the re-uhing 
condition apjicars in Fig-. This is a most imjiotJant .'■tqj. 
siiicc, as shown by 1'. (h Coiuicll and otiiers, it irviarantcv'' 
in a measure the blood supply to the pan ou whidi wc arc 
worhing. 


Fig. 2 illustrates tlic ticxt step iu the poKcdure. A siv. 
stitches of the contitiuous Count!! variety are t.'ikcn, .all <»; 
the c<''at‘. being pierced and a clo-e .appr‘>>:'!nr;;ion Iv.-jag 
securcti .ns th.c thread i< drawn tight. .\s ! hy tia- 

needle next the re.ndcr. must of tlie-e suture-, ar/- put ii; lo 
making the in-andHv.st cxcurs!on< in one attd th.c ::■< tae? 


*yi 
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in very much the same way that a Lembert suture is applied 
the sole difference being that here all of the coats are cm- 
braced. This needle is employed for a distance of about one- 
third the way around the opening, when it is dropped and 
exactly the same manoeuvre repeated in the opposite direction 
with the needle farthest from the reader, the single difference 
being that this latter needle is employed for the remaining two- 
thirds of the circumference or until it meets the one first used, 
when it will be found that the opening has been completely 
closed so quickly and simply as to astonish the operator. Almost 
all of the stitches will have been put in from the outside, and 
nowhere will anything but the peritoneal coat show. If the 


Fig. 2. 



End-to-end anastomosis, second stage. 


tension of the thread has been right it will be impossible to 
see any portion of it except the knot, which, contrary to theor>^ 
has done no harm if left exposed, although I must say that 
I have usually placed one Lembert suture over it for cosmetic 
reasons. Beginning the anastomosis at the mesentery an 
working away from it in both directions as described above, 
renders the manipulation of this important and dangerous terri- 
tory much safer and easier than is the case when an ordinal 
continued suture which has gone clear around the gu 
finished at the mesenteric insertion. 


LATERAL ANASTOMOSIS. 

Fig. 3 shows two loops of intestine placed b/ ^ 
J tie first suture tied within one 
needles ready for use. The one on the left is emp 



SUTURING HOLLOVv* VISCERA, 


make an ordinary running Connell suture to tiic left of the 
first knot. This is continued only until the corner is tunicd. 
when this needle is dropped and the same manrenvre carried 
•out with its mate to the right of the first knot. The advantage 
of beginning in the middle to make this suture is that both 
the difficult corners can be turned with the v/holc wound v.idc 
open, which is not the ease if the operator begins at either end. 
Now that the posterior row has been completed and drawn 
tight, the operator has nothing left to do but continue the 
anterior row, inserting the stitches in the manner sliown by 
the needle ne.xl the operator in Fig. 2. Encli thread makes 
half of this anterior row, the two meeting at the middle of the 
wound, where they arc tied as shown in Fig. j, and a simple 


Tir.. 3 . 



anastomosi.s thus concluded. Again a Lcmiicrt suture may 
he supcrimpo.ecd if desired, although I nm.st state that I liavc 
frequently forgotten it and the results have been just the .c.antc 
as where it was used. 


j:.Nn-TO-SIDn .^^^\STO^tOSI-‘:. 

This somewhat }c.«s common form of operation is depicted 
in Fig. 5. where a Roux gastro-cntcros'.omy is in corns mpk;- 
tion. .-Xgain we h.avc emphasised the importance of the 
silk loop wiu'ch approximates the middle of the stomach v.'ound 
witli that portion of the sm.all iu!e.’:t:nc which cnthracc* !i:e 
mesenteric insertion. It i« scarcely ncces'sry dwell nr-'';; 
ti'.c further .«teps of the operrAion. since t'’.ey .irf merely a 
combinatio!! of tho^c given in eml-tA-en'; .an 


»»* lr;t< 
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tomoses. The posterior row approximates the two viscera 
being inserted after the continuous Connell method, while the 
anterior row is again made after the manner of using the 
needle next the reader in Fig. 2. The resulting ends of thread 
are tied as in Fig. 4, and the operation is complete. 

This form of suture has been found equally well applicable 
wherever tried and, as the following list will show, its use has 
met the wddest possible indications in end-to-end, lateral, and 
end-to-side anastomoses. The stomach has been connected 
with the small bowel anteriorly as well as posteriorly by the 
lateral method as well as end-to-side in the Roux operation. 
Small bowel has been connected -with small bowel by both the 
lateral and end-to-end methods. The small bowel has been 


Fig, 4. 



Lateral anastomosis, second stage. 


united with the large bowel, not only laterally but end-to-end. 
The gall-bladder has been anastomosed into the stomach in one 
instance and in another into the large bowel. Not only has 
this method been used in seemingly normal viscera but on those 
changed by disease in almost every conceivable manner, 
has proven its value in a distended gut above an acute 
tion, also in the oedematous condition associated with acu 
peritonitis. It has been equally successful in the compensa 0 
thickening associated with chronic obstruction.^ 

After resection of the head of the ascending co 0 , 
has been practically no difficulty in 
tomosis between the ileum and colon of 
ters. To illustrate the ease and speed with wind 



SUTURING HOLLOW VISCERA 


can be applied, it is enough to state (hat a dntsble resection v. itjj 
double anastomosis has been accomplislicd in about the same 
time that the single operation of this sort formerly took where 
complicated methods of bowel union were used. The Roux 
gastro-cnlcroslomy has been frequently used in my v.ork re- 
centl)', since this simplified suture has made it possible to per- 
form the operation in about the same lime that was fonuerly 
required for a posterior gaslro-cntcrostomy alone, 

I have used this method for more than two years iii every 


Tig. 5. 



Kr'J'lr •* 


operation which ] have done tipon the hollow vi'^cera of tSu' 
abdomen, a very large niunber of eases in .all. 

That it is a ihorougltly useful procedure, to s.ay tiic 
is attested by tlic fact tb.at only two of ail of thc'e pruicr.'' die-'l 
in tliC I'.ospit.al of asiy c.au‘:c, neither of tiunn v. itn peritoneal 
sytuplojiis: ottc expired sixteen d.ays after ,a g.a'-trcctomy a.nd 
the other tveo d.avv .after an .an.a^^to.'uo-':'' betiveen r:.andda';d''r 
.attd stonx'seh for tl;e relief of biliary olotrnctif’u in •'-‘f 

the pnnrre.as. 
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. This method is safe, because all of the coats of a viscus are 
embraced and consequently every stitch has a firm foundation. 

No form of suture operation could be done more quickly, 
because the smallest possible number of stitches and knots 
are employed. 

No permanent ill after effects arc to be anticipated, since 
a very scanty diaphragm is formed. 

The requirements of modern surgical technic are not satis- 
fied by any method of anastomosing hollow viscera which does 
not guarantee safety, rapidity, and absence of bad after- 
effects. 
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THE RECTOSIGMOIDAL ARTERIAL ANASTOMOSIS. 


ITS IMFORTAJ.’Cn I!.' Tim TRrAT;.fnKT OF CAra.NOMA HIGH IK THE FXCTUW. 

BY CARL B. DAVIS, M.D,, 

or CHICAGO. HAS., 

Instnjclor In Sur/rrrj' in Jla-.h McJira! Co'ffcr. 

It has occasionally been noted that operations by the sacral 
route upon carcinomas situated hijrh in the rectum have been 
followed by gangrene of the bowel which has been freed to per- 
mit of the establishment of a perineal or a sacral anus. On 
reading the mortalit}* rate in this held of snrgcr)' and having 
obscn’cd some of the unfortunate results, one is struck by the 
repeated report of partial or complete gangrene of (he bowel 
in the fatal cases. It was with this point in view that this 
work was undertaken, with the hope that some definite idea 
could l>c obtained of a method to avoid this complication. 

Quenu and Hartman were the first to open the abdomen to 
ligate directly the superior hemorrhoidal artery to check 
hemorrhage and to permit of an easier mobilisation of the rec- 
tum, Hartman more recently has shown that the safe [xiint 
for ligation of its superior hemorrhoidal artcr}- is proximal 
to its junction v.’ith the anastomotic loop from the sigmoidal 
artery (Figure i. /f). After ligation at this point the blood 
passes from (he sigmoidal arterj' through the anastomotic loop 
and into the rectal vascular system below the level of the liga- 
ture. Ligation of the superior hemorrhoidal artery distal 
to the anastomotic loop would result in gangrene of the stump, 
as the main vessel distal to the loop would be occhided. and 
the blood supply to the rectal wall cut oft. 

It has liecn demonstrated c.xpcrimcntaHy by RuWsdi that 
the area supplied by the inferior mesenteric artery can Iv* in- 

Tlic .'.ether to cxj'rcf hi$ appTt'zhuor: ct the Tin 

Ff.njlcy and }isn‘fy for thrir stshtsnrc snd irr the th-h 

rf'cm mstfrlal. 

! s T 
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interesting anatomicaUaTf T-“’^ W a, 

tion is n!t pro"aii , ; ** 

ferior mesentSf^rtT?^ ”“®‘’ lig=“io" "f the i,. 
branches of the artery are not rt™"* f™grene, even if flu 

abdcnina. tir t dl^irtta' u” f "" 

ana^omosis, which he names the “ critic^ poin°t?'°” ° 

With f-hp rectosigmoidal anastomosis are common, 

these VP • determining the frequency and nature of 

ria ions, and the relation of the vessels entering the 
astomosis to the bowel wall and to each other, I have exam- 
21 su jects. The vessels had been injected with a starch 
mass containing lead oxide. In some cases the vessels were 
is..ec e out to the bowel %vall, while in others the relation- 
s ip o the vascular loop was determined by X-ray pictures, 
of some of these accompany the text, 

^ ree of the subjects were females. These showed no 
variations which can be considered peculiar to the sex. A 
definite, well-developed loop was absent in two cases (Fig. 2). 

In these instances ligation of the superior hemorrhoidal arter)' 
at any point would have resulted in gangrene, as the vascular 
anastomosis within the wall of the bowel would not furnish 
enough blood. After resection of the rectum for a high lying 
carcinoma in such cases, it would be safest to draw the proxi- 
mal end of the rectum or sigmoid out through the abdominal 
wall and form an iliac anus. The loop varied in calibre from 
an artery as large as the vessels it connected to a mere tliread- 
like vessel in one instance. The loop was found on an average 
1.5 cm. below the level of the promontory of the sacrum (Fig'- 
I ) . In one subject, however, the loop was found 5 cm. belov 
the promontory. The anastomosis was found at a var}dng dis- 
tance from the bowel. The rule of clamping the vessels as 
far back from the rectum a« possible, to avoid injury to the 
blood supply when operating by the sacral route, 
missing the loop where it lies close to the bowel, as m s- 




Fig. 2 . 



S, sigmoidal arteries: H, sup. hem. artery; L, no well- 
developed loop present. 


Fig. 3. 


1 cntical point- S, sigmoidal artery; //. sup. hem. • 
,1. cntical pomi. 






Fig. 6. 



A, critical point; S, sigmoidal vessels; H, sup. 
hem. arteries, bifurcation proximal to anastomosis; L; 
loops double, distant from bowel. 


Fig. 7. 


4, critical point; 5. sigmoidal artery; 

tery; JL,]oop. 


H, sup. hem. ar- 
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3, 4, and 5, With relations as shown in Fig. 6, on the other 
hand, there would be great danger of catching some portion of 
the loop, because it arises so far from the bov.’cl. After occlu- 
sion of the vessels, gangrene of the stump occurs iji greater 
or less extent, the fatces escape into the wound, and if infection 
reaches the peritoneal cavity the patient dies of peritonitis. 

In several instances the bifurcation of the snjtcrior hemor- 
rhoidal arler}' occurred before the sigmoidal loop joined llic 
rectal supply (Figs, i and 5). In most of tlte.^c eases the sig- 
moidal branch joined with the upper division of the hemor- 
rhoidal arter}^ ; in two eases, however, it anastomosed with the 
lower division. In these instances ligation immediately above 
the junction of the sigmoidal loop (Fig. i, B) would be dan- 
gerous, and ligation should be perfonned above the point of 
division of the superior hemorrhoidal artery at A in Fig. i. 
This division of the superior hemorrhoidal artery is variable 
as shown in Figs. 4 and 5, the length of the main artery 
varying from 2 cm. in Figs, i and 5 to 6 cm. in Fig. 7. In 
some instances this artery pas.scs down as a single triml: from 
the inferior mesenteric artery to its subdivision upon the rectum 
(Figs. 4, 8, and 9). 

Section of the superior hcmorrlioidal artery above would 
permit of mobilisation of a considerable length of the sigmoid 
(Figs. I, 3, and 9). With a condition ns shown in Fig. 7. 
section of the hemorrhoidal artery and the small division of the 
sigmoidal artery would give ample movement to the .“Sigmoid 
colon; but with a vascular system as pictured in I'igs. a. .1, ti. 7, 
and S, several large trunks would liavc to be sacrificed to obtain 
any marked descent of the sigmoid. 


CONCLUSIONS. 

Total twenty-one subjects: loop present in 10 ca^es; supe- 
rior hemorrhoidal artcjy bifurcated before junction v.iih loop, 
7 cases: loop anastomo.ccd with loivcr divi.=;on, a c.'ccf. 

Lowest loop was found in one subject wit.h the crjt:rm 
point almost in bottom of cul-dc-sac o: Dougli*. 3'.a't ma- 
jority of other case.': were found about 1.5 cm. benratr. the 
promonton,' of the sacrum. 
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Sixteen subjects showed the loop close to the bowel. 
Five subjects showed the anastomosis formed by large loops 
at a distance from the bowel. 

1. Following high resection of the rectum, gangrene of 
the stump can be avoided by ligation of the superior hemor- 
rhoidal artery proximal to the point of entrance of the anasto- 
motic loop from the sigmoidal artery. 

2. Where high resection of the rectum is to be done by the 
sacral route, a preliminary abdominal incision is of value 
to determine the presence and location of the critical point, 
the relations of the superior hemorrhoidal artery, and permits 
of a definite placing of ligatures to check hemorrhage. 

3. The anastomotic loop is not present in some cases. 
High resection of the rectum for carcinoma in these cases 
should be terminated with a permanent colostomy. 

The X-ray pictures are printed as viewed from behind. 
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THE BONE METASTASES OF HYPERNEPHROMA. 


A coMri.i;Tr.!> KccoRn or a cash with soutakv no.vc j'ErAsr.*. 

BY CHARLES L. SCUDDER, M.D.. 
or rosTo:.'. mass., 

Surtcon to the Gfotml Ho'pit.'il; LtrSurer O'l SutCcry, 

H.Tr\afJ,Mcdical Scbtwi. 

Lv tlie A.vkals or Suugf.ry for December, 190 G. p. 85 1 , 
I publislicd ibc report of certain ca.ses of hypcnicphroma occvir- 
ring at the Massacliu.sett.s General Hospita! clinic. One of 
these cases was reported in considerable detail. I wish here 
to complete the report of this case, numbered XI in the former 
paper. 


The facts of interest in connection with this particular case 
arc as follows; It was thought previous to operation that this 
man had a sarcoma of the upper end of the .shaft of the right 
humerus (Fig. i). An amputation at the shoulder-joint was 
done (Fig. 2). Tlic microscopic examination of the ren-.oved 
tumor dcmon.stratcd that it was a hypernephroma (Fig>. 3 and 
/,). Before the patient recovered fronj the an.'cstljclic, careful 
palpation of both kidneys dl.^covercd a .dight enlargement of (he 
loft kidney. lie had had no pain in the side and no h.xnunturia. 
During (he casual inspection in the routine v.-ard cxarnin.ation 
this .dight enlargement of the left kidney v.\ns not detected 
previous to operation. 

Certain qva^tions of practical importance arose at th.at time, 
namely: What is the proper attitude toward the kidney tmnr.r 
as yet manifesting no smptoms? Slnll it be removed? If 
rcmoveii what will l>c the prognosis? In tin*; p.anicul.ar cn-e 
tlie di.ag.no.-i'^ of Isypcnicpliroma w.ns m.-ide fir.-t freer, r.n rx- 
.'inu'jmtk'-n of a met.isfasi.'''. The jiu tlr.Ht ;l:v 

prese.ucf o: .a hy('.cnu*j']uomn. The very great prorurtc;- >4 
hypcrntphroriraa to j:;ttajla«i:e .as demon ft.mtc.! l>y r.rt gi-.y ?.• * 
ports .“.nd the fact ib.al the mctast.ises arc usuaSiy muldydc v, cn! : 
lead ere to give .m unfavor.*.b!e p.-ognod*; in thh- po.rtirj’.ar fr-.'e. 
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even after nephrectomy, were it not for a series of very careful 
observations bj Albrecht ^ from Hochenegg’s clinic in Vienna, 
to the effect that there may exist a solitary hypernephroma 
metastasis in bone. In this Case XI of my series, it was 
thought possible that this bone metastasis, which had been re- 
moved by amputation, might be the only metastasis in the body. 

The feeling with regard to this case at the time of the opera- 
tion was that a chance for the man’s life lay in a nephrectomy, 
but that this would be efficacious only if there were no other 
metastases in the body. Nephrectomy was urged upon this 
man but he constantly refused operation. 


In January, 1910, a little less than five years after opera- 
tion, he died, wasting away as if with some blood disease. 
It was possible to make a complete autopsy with the 
exception of an examination of the spinal cord. The aanial 
cavity, thorax, and abdomen were thoroughly examined. There 
had been no return of the trouble locally at the seat of the 
original operation. The left kidney was as large as two adu t 
fists. The accompanying photograph (Fig. 5) shows the relation 
of the tumor to the kidney itself. The pathological report upon 
the tumor made by Dr. Oscar Richardson is appended, i 0 
metastases were found in any part of the body. The man la 
had no symptoms, so far as is known, from the ki ney un 
This case, then, first reported in the Jds 

for 1906, is now rendered complete by autopsy. ^ 

one more bit of evidence to the two cases from^ 
clinic illustrating the fact that one bone “““ "J teen 
sole metastasis present m the body. Had a P 
done soon after the operation for removal ° 
containing the metastatic focus, the man s life 


prolonged. 

Report of microscopical 

from a tumor of the kidney, Case XI, Senes w 
Hospital Hypernephromata, April 7. ipio- capillaries 

The sections all show a distinct ^^^^work^oj^ 
and along which rest irregular eosin staining g^an 

large epithelial-like cells with V"' “V c " 
ar protoplasm in places.^ but s^o-ing elsewh re . _ 

vacuolated, faintly stoinm^^u^to^^ 


rch. f. klin. Chin, 190S, Ixxvii, 1073. 








Hypernephroma of kidney of Case XI removed at autopsy. The kidnc} an 
tumor have been split Each half of the section is shown in the .t,,. 

photograph was by Mr. Brown of the Pathological Laboratory of the Mass^c 
setts General Hospital. See pathological report. 
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well defined, and show well-marked chroniatin granules. In in‘''.ancco 
niicleoliis-likc masses arc seen. The protoplasm of the cells winch arc 
arranged along the walls of the capillaries rests in close associntion 
with the wall of the capillaries. This arrangement of cells and capil- 
laries resembles quite a little the structure of the cortex of the adrcn.il 
gland. In many places there arc coarse trabccuhc of conncctisc ti'^rc 
from which finer prolongations extend in among the capillary network 
Here and there in the midst of the connective tissue there arc concctiom 
of small round cells. The peripheral cells of some of the sm.'.l! ims^cs 
of tumor cells are arranged around and along the walls oi the cr.pil- 
larics in such a fashion that roughly they present a tubular form.-slion. 
In many places the tumor sections show well-marked areas of necrosis. 
At other points the capillary walls surround barge ova! spaces with 
comparatively few atrophic degenerated looking cells resting .along the 
walls of the capillary meshwork. 

Diagnosis : Hypernephroma. 

(Signed) O. RicnAnnsoN, Assistant Pathologist, y.css. Gcnaal 
Hospital 


PLASTIC REPAIR OF THE THUMB. 


BY H. A. HAUBOLD, M.D., 

OF NEW YOEK, 

York Red Cross Hospitals, 


The case embodied in this report possesses interest because 
of the fact that the patient came under the observation of the 
writer after the decision to amputate the afflicted thumb had 
been reached, and because the measures employed eventually 
made preservation of a useful member possible. It is also re- 
garded as worthy of record on the ground that the thumb is, 
as is well known, half a hand,” and its removal entails con- 
siderable loss of function and consequent lessening of the earn- 
ing capacity of one concerned in doing manual labor for a 
livelihood. 


Miss X., aged fifteen, came under observation December 4, 
1909. The history obtained at that time was that three months 
previously she had broken off a cambric needle in the left thumb 
near the interphalangeal joint. This was removed under local 
anaesthesia. Several days later the thumb became painful an 
swollen, and evidently was quite acutely infected. This uas 
treated with a wet carbolic acid dressing which resulted m a 
carbolic acid gangrene. 

The consequent sloughs separated very slowly, at ^ 
end of three months the thumb appeared as shown in ^ 

The distal phalanx is contracted, the interphalangeal 
ankylosed, and the area of granulation shown had not 
gone any change in size for several weeks. It was be le 
the infection had invaded the joint and exfoliation 0 
taken place. A radiograph (Fig. 2) showed this to e 
It will be seen that the joint surfaces are ^ extent 
that some of the phalanges themselves have separate • 
of bone disease is best recognized by comparing t 
536 
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oi the afflictcri thunili with that of the other nonitnl tlunoh 
rotjtiffuotis to it. 

It wa.s deemed prerper to make an cfTnrt to <.ivc tlte thmnh. 
and it was believed that an ankylosed intcrphalanrrcn! joint 
was less objectionable than would obtain \vcrc an amputation 
at the niclacaq)al phalangeal articulation performed. The in- 
dication seemed to be to cxdsc the granulatintr area of soft 
tissues, remove what dead bone was still existing, and sr.akc 
plastic repair of the denuded area. 

Accordingly, on December 6, 1909. the technic was carried 
out in the following way: The entire granulating stiriace. to- 
gether with the contigxious scar tissue, was cxci'-ed. Only a %cfy 
small sequestrum was found, and this was removed with the 
Volkmann spoon. The joint cavity itself was filled with new bone 
which was only .dightly di.sturhcd in removing the .‘^cqucsmin!. 
A bridge flap was now fashioned at the antcrolatcr.al aspect of 
the thigh. Its conformation and application to the demulcfi 
area on the thumb arc quite well shown in Fig, 3. This site 
was selected for the purpo'^e after considerable e.xpcrintcntatiori 
with the thumbs of the writer and his a-^sist.-mt^. Titc reader i' 


asked to place his own thnmh in position to allow of its clor'^.al 
aspect being placed in the relationship shown in the picture (Fig. 
3) on a portion of the body witliout twi':ting tb.c wri'^t-joint 
and thus making tension on the flap. It will he found that the 
one selected in the ease reported is pcrli.aps tlic only one available 
for the purpose, c.xccpt perhaps the pectoral region or? the tide 
of the lK>dy opposite to the tlmmh nt^cd. The latter 'ite v.orrM 
not be objectionable in the male, however in fcm,.a!e« it nir 
to assume that this region is regarded as ofTerirrg C'-rt.-’in .allure 
to the opposite sex which the srarrij'.g followirrg -an '■pf-i-.idr!': 
of this sort would he likely to dettroy. 

The bridge flap conslctcd of skin only. The 
fat was left .att.achcd to the fascia lata, making .a b-*!! for tie 
p.almar surface of the thumb to rc«i upor?. 

The edge of the fl-ap toward the wri^t ua 
with three interrupted silkworm 
small Hagcdoni needle. The distal edge of t.h 
by a single silkworm g-ut suture. Tr.c latte 
tionary, as no clr>ubt tb.c ir,;roduci!''n of *evr 
sitrratinn would have !rat:ir.r.t:red nnnarrar 
Kadiv nourisl'C 1 diMa! portion of ;r'‘ pr-rl 
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December 10 (four days after the operation), one-half of 
the lower portion of the flap was sectioned with scissors. The 
edge of the wound on the thumb side bled quite freely, showing 
that the circulation was maintained at this time. 

At this time the edge of the wound in contact with the thumb 
showed a slight reactionary inflamrriation. There was no evidence 
of infection, however, and the patient’s general condition was 
very satisfactory. The entire arm, hand, and thigh had been 
immobilized at the time of the operation, using adhesive plaster 
straps for the purpose. ' Of course considerable annoyance was 
caused the patient by the strained position she occupied, and 
especially was it ' difficult to take care of the urine and faeces 
without disturbing the parts concerned in the repair. The latter 
consideration would not be so • important a factor had it been 
feasible to use a portion of the trunk for the purpose, as then 
immobilization of the parts would have been much simplified. 
Due consideration should be shown this aspect of the situation 
in cases where plastic repair is attempted; however in this case 
it would seem that the method employed was justified. 

December 12 (six days after the primary operation and inv 
days after partial section of the lower portion of 
upper portion was sectioned to the extent of one-ha 
The second section was made at the side of the ri ge P 
posite to the one made two days before, in he Io «r po® 
,o£ the flap. This was done in this manner to conse 
lation from the widest possible contiguous area however- this 
there was some odor emanating from the 
was found to be due to secretion and not, as w J 
to sloughing. When the upper “fAhe in- 

occurred from both the thumb and *= in the 

cision, showing that circulation was q huried in granula^' 
flap. The distal end of the th™!- ™ 5 ,“ thfeh wound « .«» 
ing tissue, which had grown up fr™ *“ *" f rtion ol the 
be seen in Fig. 4 - There was but operation 

thumb protruding from that side of the fl P 
(Fig. 3 ), ond “0 affairs at this drese'"f 

=T.rsr-;-r. * 







Fig. 6. 



Lateral view of thumb nine days after release from thigh. Note 
contraction and adaptation of graft. 


Fig. 7. 



Lateral 'view of thumb two months after operation shoeing 
farther contraction of graft. 


Pilj 
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photograph was taken. One of the suture.- at the wrist side 
of the flap was removed at this time. On the whole the c*'.:!- 
ditions were favorable, yet there was an abundant amount of 
secretion which, as already stated, had some odor. Ordinarily 
the presence of odor may be regarded as of unfavor.able prog- 
nostic import in plastic cases, though in this case it proved not 
to be so. 

December 14 (eight da3'^s after the operation), llie flap was 
entirely sectioned and the thumb released from tlie Uu'gli. Fig. 
5 shows the condition at this time. The flap i.s seen to c.xtcnd 
to a considerable degree beyond the edges of the thumb itself. 
However the space beneath it is filled with granulation tis.^^uc, 
and if healing progressed wc had a right to expect much con- 
traction at both edges of the flap. Tlie edges of the flap bled 
freely. Indeed a streak of blood is seen in the illustratinn ( Fig. 
5) flowing from the thumb across the dorsal side of tlic hand. 
This argued well for a successful outcome. 

The thigh wound was dressed in the usual way, but the 
thumb was enveloped in a wet saline dressing. The prcsc.ncc of 
odor would suggest .the employment of antiseptics ; however wc 
felt that the nutrition of the parts was best conserved by the 
use of the sterile saline solution. 

December 23 (17 days after the operation and nine day.« after 


release of the thumb from the thigh), the condition- prC'Ont 
were those shown in Fig. 6 . This is a lateral view of the thumb. 
In front little of the nail is seen. At tlic sides repair is -lowly 
going on. At each dressing following release of the tuund’ 
from the thigh, a small slough formed at tlie edge- of ir.c 
flap wliich was each time cut away. Tin’s .slough formation v, ..s 
no doubt due to the fact that a small area ot flap did no. re- 
ceive sufiicient nutrition to maintain it. 

At this time the thumb did not present a very .^ynnu'-.ric.ri 
appearance. The thumb is shown in this rather um."'.i>r.a.-!< 
condition to act as a guide in similar cases, wlierc umuw-v 
dis.appointmcnt might he felt Iw tlic patient .at its 
since, as is shown later on, marked improvcmcni o 
the end. 

February 6, 1910 (two months after the opcmtion), t.:c t::: 
appc.arcd as shown in Fig. 7. Cornp.armg F.... t' 

will be seen that a marked contraction of the grr.i.c. 


-rv 


-.ppc 


curs in 
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WRIGHT'S SOLUTION OF SODIUM CITRATE AND 
SODIUM CHLORIDE FOR DRAINAGE/ 


BY L. R. G. CRANDON, M.D., 
or tosro.v, mass , 

Vi'.ititi;: S’jrKton. Ci’.y Ifc'p.wl; A‘';«;jr,! i~. 

.’•Jttiicn! School; Co:;''ut;ipc J'rcs; Gcpts! ',3:. 


Osi: of ihc most rational and cmcitmt tlicrnpcntic meas- 
ures that has been offered in the treatment of localised infec- 
tion is the solution of sodium citrate and sodium chloride 
devised by Sir Almroth E. Wright. This solution is com[>oscd 
of sodium cldoridc 4 per cent, and sodium citrate i per cent, 
in water. 

THEORY. 


Surgeons for years now liavc railed against v.-icks, v.ick.s 
which do not drain. A wick in a few hours becomes clogged 
with the coagulation of bloofl. lymph, and pn^-. and b-c<-;nc' 
more of a plug than a drain. Removal of such a wick twelve 
to twenty-four hours after its insertion is frequently follotvcd 
by a gush of retained pus. Coagulation and crust fomiatiort 
are the foes of good drainage and have led to the CNpros- 
sion.':, '* Let your drainage be efneient,” “ Make a surgical in- 
cision,” atul ” W'hatcvcr yon do, do tjot ntak-e a vu-dica! 
incisioii.” XatnrcT way of draitiing an abscess through a 
small fiolc is lor all rcasotis the !)est if the free slow of pus 
can he maintained. 

Tile essential factor to litr.it or to begin the ” cure ” of an 
abscess is free batln’ngof the bacteria in the ^>.ails of the cavity 
wi’di fresh serum from the blo'Hl. with its i'.i'.d: mititn * 
power. If such a ftec bathing of scrum c.an hr nndc c*' mint:- 
ou« without introdueijig hetnorrlirtge or cauM.'g'r itijnry to the 
ti.ssue, licrc itidcfd would be for the first time a r.udonal tr.rthcd 
of de.iling witit I-'xmiiccd infeefion. 

\\"rigr.!’< f-rJt and citr-atc solution reem*- to fttlnl re- 
quiretnents. Fndium citrate (t per cent.) in the folutsm 

t 
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taken place, and this as the outcome of natural adaptation and 
not due to an}'’ treatment. The thumb is, however, not to be 
regarded as one likely to inspire sculptors to ecstasy. 

Fig. 8 shows the thumb from its dorsal aspect, the photograph 
being taken at the same time as that shown in Fig. 7. This 
illustration (Fig. 8) shows some fine hair growing on the flap, 
which is also objectionable from a cosmetic stand-point. 

February 23, 1910 (ten weeks after the original operation), 
the dome of the flap was excised by removing an elliptical por- 
tion as shown in Fig, 9. The parts bled freely, showing that 
new blood-vessels had developed in the grafted tissues. The 
thickened portion was composed of dense connective tissue which 
was excised to some extent beyond the edges of the superficial 
incision, with the view of thinning out the graft. Five horsehair 
interrupted sutures were introduced and when tied the part 
appeared as shown in Fig, 10. 

Fig. 1 1 shows the condition of the thumb on May 10, 1910 
(about five months after the original operation and about three 
months after the last operation). The ultimate result is an anlcy- 
losed interphalangeal joint, a not particularly offensive looking 
thumb and one which is useful in the performance of most neces- 
sary manipulations of ordinary life. 

The report of the case is gone into thus in detail with t ie 
view of aiding the reader in formulating a method of repair m 
similar cases. Last but not least, attention is called to the act 
that the original affliction was no doubt greatly contribute u 
by the use of carbolic add used over a considerable pcrio 0 
time, a measure of doubtful utility at best and always la c 
result in some such condition as obtained in this instance. 



WRIGHT’S SOLUTION OF SODIUM CITRATE AND 
SODIUM CHLORIDE FOR DRAINAGE/^ 


BY L, R. G. CRANDON, M.D., 

or EDSTO.V, JIAS£„ 

A<'i!.:nnt Vi'itinc Suifrco’i, r,a)!cTi City He*;-.:*!; irj . Jb-Vit,.' 

Mcdiciji Sclicxil; Coii'uhirc rrc'i Ci<nt:s! Me"; 


OxK of ihc most ratioiial and cnicicnt tlscrajjcinir meas- 
ures tlial lias been ofTcred in (he treatment of loca]i?.c<l infec- 
tion is tlic solution of sodium citrate and sodium chloride 
devised by Sir Almroth E. Wright. This solution is composed 
of sodium chloride 4 per cent, and sodium citrate i per cent, 
in water. 

THEORY. 


Surgeons for years now have railed again.^i wicks, v/icks 
which do not drain. A wick in a few hours iKComc.c clogged 
with the coagulation of blood, lymph, and p:>’. and iKia.-mc- 
more of a jilug than a drain. Removal of such a wick twelve 
to tv.'cnty-four hours after its insertion is frequently followed 
by a gush of retained pus. Coagulation and crust fonnation 
arc the foe.*; of good drainage and have led to the expres- 
sions, “ Let your drainage l>c cnicicnt,” ” Make a surgical in- 
cision,” and " Whatever you do, do not malrc a utcJica! 
incision,” Nature’s way of draining an abscess through a 
small hole is for all reasons the best if the free dove of pus 
can be maintained. 

']'hc cs.'-ential factor to limit or to hcgiti the ” ctire ” of an 
abscess 1*5 free bathing of the bacteria in the v.'alls of the cavity 
with fresh .HTum from the blo'^fk v.’itl: it-. hi;:h atu-t; v*d. 
power. If such a free bathing of .•-crum can la- rn.ndc 
<u?s without introducing hemorrhage or causing injury to the 
(issue, here itidccd would be for the first tim.c a r.~ 5 t:on.il ntetir'M 
of dc.aling v. ith lOv'.alircd infccticn. 

Wright’s srlt ,a;;d citrate solution reerns to fukll re- 
quircm.cr.ts, Sodium citmte (1 per cer.t.) in the ‘o’uti'xn 

Si s 
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causes a precipitation of calcium salts in the lymph, removing 
thereby that which is essential to coagulation. The presence, 
then, of the sodium citrate in the wound cavity ensures a 
comparatively free exit of the lymph discharge. The sodium 
chloride, in hypertonic solution (4 per cent.), by osmosis brings 
about a flow of lymph through the walls of the cavity, the 
sodium citrate having dissolved clot and prevented further 
coagulation. Thus there is brought about a continuous pour- 
ing forth of lymph of high antitrophic power from the blood 
stream and lymph spaces, through the walls of the abscess 
cavity and out through the wound. The 4 per cent, solution is 
in itself antiseptic since bacteria will not grow in it. 


PRACTICE. 

To Sanborn of Boston is due the introduction of Wright’s 
solution into our practice. 

Conclusive evidence that the salt and citrate solution 
as a dressing and irrigation contributes to the destruction of 
bacteria in the walls of the abscess cavity has been, and maybe 
at any time, obtained in the laboratory. 


A patient came to the clinic for treatment of an infected wounf 
Df the thumb, the result of operation for a streptococcus infection 
Dn the previous day. When first seen, in the wound was a t 
:oagulated mass of pus and lymph, which obstructed all o\\. 
rhe patient had a temperature and the local condition 
swelling, tenderness, and was the cause of much pain. In 
:o test as to whether the phagocytic activity beneath this 
vas at all efficient, the crust was removed and smears 
[rom the fluid expressed at the base of the wound. It was 
that most of the phagocyteb were disintegrated, bu 
appeared to be normal. It was only in the rarest mstanc t 
streptococci were to be demonstrated within a leuco y , ' 

the contrary, there wae a profusion a 

long chains outside the phagocytes. The Pf ‘™‘ j,„,e and 

smfu inoculation of yaccine, and a dressing 
sodium chloride was applied to the wound. The pa 
to soak the thumb one hour out of four until the 
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between times to apply hot poultices of the same elution to 
the lesion. 

On the following dny, macroscopically, there was an entirely 
different picture. The thumb was less red; there was free dis- 
charge and an absence of crust. The tctnpcrrsttjrc was jjOrmrJ. 
A smear from the lymph, expressed in the same manner from tr;c 
depths of the cavity, showed a striking difference front th.it seen 
on the previous day. Xo broken-down leucocytes were to be 
seen. In practically all the leucocytes were found many inclus ions 
of streptococci in pairs and in sljort chains, while ouuide the 
leucocytes there were no long chains to be seen atid cocci were 
only occasionally found. 


xncn.vic. 

The abscess is opened by a wound as small as v/ill allov.* the 
cavity to he wiped out, or thoroughly emjhicd by expression. 
The skin round the wound is thoroughly cleaned with 70 per 
cent, alcohol. The skin in ihi.s region, np to the very mouth 
of the wound, is smeared with boric acid i-r euc.a'ypm- v.-c-.- !;m-. 
If the skin tension doses tlsc lips of the v/oumj a bit of rub!>tT 
dam may lx: jnu in. The wound is covered with a voluminous 
pad of ganre or of absorbent cotton covert. d wit!; gau.-e. thio. 
ping wet with hot salt and citrate sohuion. A many*tai!cd 
bandage or some other application holds the poultice in p-ofi- 
lion and the part is put at rest. Outside the d:csrit;g may l?e 
applied a hot flax-seed poultice or .a hot-water bottle, fn any 
ease, as often as the drc.ssing gets cold more of the hot solution 
is [>ourcd over the whole dressing to v.cl and warm it again, 
or the dressingis rontoved and the whole part is soa'tcd, if pos- 
sible, or batltcd with the same solution. 


rr.nc.M'Tio.xs. 
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indicated where the formation of protective adhesions is desir- 
able, as in certain abdominal wounds just after operation. 

The solution should be used only for the first 36 to 72 
hours after operation, during the acute stage of the inflamma- 
tion. If longer used it leads to maceration and indolence in 
healing. 

Two years of experience has amply proved the value of 
this solution. In office practice an abscess is opened, a small 
piece of rubber dam is inserted or not, a dressing with the 
inner layers wet with glycerin applied, and the patient is then 
given a recipe for one or more ounces of sodium citrate. He 
is told to go home, to add to a glass (eight ounces) of hot 
water about two and one-half teaspoonfuls of common salt 
and a large teaspoonful of the sodium citrate. With 
this solution he is to keep the dressing on his septic wound 
constantly wet and warm. Inguinal and axillary bubo, abscess 
of neck, septic fingers, mastoid wounds, otitis media after 
paracentesis, all drain most efficiently under this method.^ At 
the end of 36 to 72 hours the wound is filled with glycerin or 
balsam of Peru and is ready to heal. 



THE RELATION OF THE DUCTLESS GLANDS TO 

SURGERY* 


BY J. E. SWEET, I,LD.. 
or ruiLADru'Jii.^. 

Asjisttnt Piofci'or o! niptfitncntal S'-T^cf} in [1-r I'nhicJ u « i S'c ■ 'jhs', t 


Thi: relation of an}' given subject to surger}* i? primarily 
and ahva3-s — in the broad sense — precisely the same as the 
relation of that subject to the fundamental field of the philoso- 
phy of medicine. There arc certain tiling.^, hov.-ever, wh.idi 
bear a more particular relationship to some one or other of tlie 
various special branches; among tljosc fields in which surgery 
should be especially interested is the problem of the function 
and the paiholog}* of the ductless glands. 

The problem bears a threefold relation to .burger}'. In the 
first place, the surgeon is often specifically costcented with the 
treatment of the pathological condition'; occurring in these 
glands. A mere enumeration of these structure'; will suggen 
many such instances, like acromegaly and c.voplulinlmic goific; 
this physiologic group comprise'; the hyp')i)iiy.-'i‘; .'uui 
the pineal in the brain; the tliyroid, paratijyroid. and carotid 
gland in the neck: the thynni'; in the chc.';t ; tlic .‘tilftn and tlic 
adrenal'; in the abdomen; tisc lympliatic .cy.-tem. Tinrc are 
.also certain gnnglion-Iik-c structures i?) various j^ast; of the 
body, belonging to the .sympathetic ner/ons s};tcjn. and 
giouped together as the chromafnne sy.sieiu. In tnldition so 
the tn:c dnctlcss glajuR. many, if no; .all, v. ish d?'-;::’''! 

ducts have .also an internal secretion vhich may Ic ever, sv.yrc 
impottasu than the external secretion ; lltc iisternr.l •Tret:'"! 
of the liver is of far greater ititj'K'rtance is- cxtcnnal 
secretion of bile. 
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requires a mastery of surgical technic to make possible an 
approach to the study of their function. An excellent example 
of this IS the recent work of Cushing on the pituitary gland. 
Or,^ again, because of a surgeon’s familiarity with the patho- 
logical^ picture, he may have acquired a peculiar position of 
authority in the study of the etiology of these conditions: 

an example of this is the work of Bircher on the etiology of 
goitre.^ 


The last element in this threefold relation of these struc- 
tures to surgery is the one to which I would especially call 
attention, a relation which, it seems possible, may exist in the 
practice of general surgery. I refer to the relation of that 
group of structures known as the “ chromaffine ” system to 
the blood-vascular apparatus, and specifically to blood-pressure. 
The term “ chromafiine ” is derived from the presence of cer- 
tain cells which possess a peculiar affinity for the salts of 
chromic acid ; in the case of the adrenals, it is considered satis- 
factorily demonstrated that these cells are the ones which con- 
tain the pressor substance characteristic of the gland. .The 
chromaffinity of these cells is therefore taken as the index of 
the functional state of the gland, although a fair doubt of tlie 


correctness of this assumption may be entertained. 

It is not within the scope of this poaper to enter into a dis- 
cussion of blood-pressure, because it is such a complicated 
problem that it cannot be handled at all unless exhaustive!) . 
For the purpose of the present argument, we will therefore 
leave out of consideration all the factors concerned in bloo ^ 
pressure except three, which three, it so happens, are a so 
the factors which must probably be most important 
space of time, such as a surgical operation. These factors ar^^- 
first, the vasomotor centres in the brain and cord; 
paths along which the power generated in the centres js 
mitted, the vasomotor nerves; and, third, the {,y 

which the power generated in the centres, and tran 

the nerves, accomplishes work. ^ , i ^ nrpssure as 

For our present purpose we may define bloo -p 
the result of an opposing of a resistance to the 



RELATiOX OF DUCTLESS dlASDS TO SURGERY 


hcarl-bcat; variations of pressure arc brouglit about by varyi:<g 
this resistance, h is generally held by pliysiologisis that ibt, 
chief resistance to the blood fiow i.s oh'tred bv tite arteriole; 


and not by the cnpillaric.': : changes in the calibre of the arteri- 
ole.s will greatly vary the resistance, aitd therefore the blood- 
pressure. These chatiges of calibre arc made possible by the 
coat of smooth mu.'^cle-fibrcs which surrounds the arteriole^;. 


These musclc-celLs arc in a condition of semicontraction known 


as " lone,” and they arc kept in this state by factors entirely 
apart from the nerve-centres of the brain or cord. 

If I may he pardoned a liomcly simile in order to make my 
point of view perfectly clear, — no matter how perfect the con- 
struction of the engine, no matter how correct the system for 
the transmission of i)Ower, the engine will probably saw no 
wood if there he no saw lor it to turn; and if a saw be present 
the total cfllcioncy will depend as much upon the condition of 
the saw ns upon the perfection of tlic engine. To transfer 
these terms, — tlie vasomotor centres may be clVicicnt, ami the 
nerves may be normal, hut the musculature of the arterioles 
fiiny not he able to respond. Xo ihcon' of shock can be cotn- 
pU tc unless all these fa.ctors are given tiicir due considcraticui. 

The result of the cxperintcnlal removal of the adrenals 
as well as the study of eases of p.athologiral destruction of the 


glands, in Addi‘=on’s disea'^c. shows that (he internal secretion 


of the adrenals is directly concerned in jnaintaining the torse 


of the va'^cular svstem. It is for us immateriai wbctb.er tb.c 


adrcsialin act directly uporr the muscle-fibre or up^^ the cn.l- 
pkitos of the nerves v.dthin these fibres. 
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adrenals in addition to long periods of anesthesia. We have 
not been in a position to systematically study all our experi- 
ments from the stand-point of the effect of ether narcosis upon 
the chiomaffine system. Our observations have, however led 
me to feel that the results obtained by others are, in the main, 
correct. I have also been able to prepare a few specimens and 
tracings for demonstration. 


Wiesel = found in a number of cases of status Ijmphaticus 
an extraordinary hypoplasia of the chromaffine tissue. This find- 
ing was confirmed on a large material by Hedinger.® The fact 
that the status tymphaticus renders the patient espedally sus- 
ceptible to accidents of narcosis led Schur and Wiesel * to an 
experimental study of the effects of narcosis upon the chromaffine 
system. They found that the specific cells of the medulla of the 
adrenals showed a progressive loss of affinity for chromic acid 
salts, this decreased staining reaction becoming more marked as 
the time of narcosis lengthened until, after three to five hours of 
narcosis, no more chromaffine cells were found ; synchronous with 
this loss of chromaffine substance was the disappearance of the 
mydriatic action of extracts of such adrenals on the enucleated 
frog’s eye, and the disappearance of the iron chloride reaction. If 
the animals were allowed to recover from the narcosis, the chrom- 
reaction reappeared, the time of reappearance varying, until irom 
eight to tivelve hours later the cells possessed their normal affinity 
for the chromic acid salts. The extract of an adrenal after five 
hours’ narcosis showed no physiologic effect in one experiment. 
The result was the same with either ether, chloroform, or Bill- 
roth’s mixture. 

Parkinson® states that he found no chromic acid reaction 
in the medulla of the adrenals from two cases of postoperative 


shock. . ,1. a 

Hornowski® found in four cases of postoperative _ 

condition similar to that reported by Parkinson. 
tal results are practically the same as those cited from 
Schur and Wiesel. Hornowski’s most sub- 

are the following: » Chloroform increases the “ ^^ro- 

stance, and at the same time causes an exhau^ 
niaffine system, which may cause death. . j j but gtaJ' 

cause an immediate exhaustion of the tonic substance, 
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ually, after several hours.” “Chloroform may cause a sudden 
exhaustion of the chromaffine substance if it be not present in 
abundance.” “ The resistance of the org-anism to surgical shock 
is expressed in the possibility of satisfying a greater need for 
tonic substance, and in the ability of the organism to secrete it.” 

Kostlivy ’’ reports two cases, one of death occurring 72 hours 
after narcosis, in which the chromaffine substance was found in- 
tact ; this result he explains in the sense of a regeneration, follow- 
ing Schur and Wicsel. A second case in which death occurred 
24 hours after narcosis showed no demonstrable chro.'naffmc 
substance. 

Schwarzwald ® concludes from a study of ten cases of death 
during and after narcosis, in seven of which the chromic acid 
reaction of the adrenals was found intact, that the question of the 
integrity of the chromaffine tissue under the influence of narcosis 
does not possess decisive importance. It must be added, however, 
that in three of these cases fattj' degeneration of the heart was 
noted, and a fourth was operated upon while in eclamptic coma, 

Kahn® endeavors to prove by extensive experiments that the 
work of Schur and Wicsel is based upon untrustworthy technic, 
and that therefore their results are incorrect. 


A fairly extensive series of tests with the enucleated frog’s 
e^^e, carried out by Dr. Pemberton and myself in connection 
with another phase of our work, led us to a conclusion in full 
agreement with Kahn, that results obtained by this method 


are not dependable; yet the results seem sufficiently accurate to 
enable one to draw such a general conclusion as the one that 
narcosis affects the adrenals. At the same time it is nl'O 
fair to criticize one part of Kahn’s own work. He made ex- 
tracts of the adrenals after narcosis and found that they alway.*^ 
gave a positive physiological reaction, but he used no T.o.n. 
for comparison. It is in such experiments a questm.n of t.:e 
amount of pressor substance as compared with some r.orm.d 
standard, not of its absolute loss. Dr. remherton and I r.,-.y 
often observed in the normal animal that the ctnc!" !r.’ 


u "■ i- • 


ur-' 


pushed bevond mere anaesthesia before an citert u 
pressure is obtained, so that five hours’ nnreo'^ss m.-.y j - 
meant the same thing in the experiments of Sctitir ar. i .> -c 
and (hose of Kahn. 
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In reviewing the notes of the work with Dr. Pemberton, I 
find of our last ten experiments, in which special attention to 
the condition of the adrenals was directed at autopsy, nine 
are noted as having the gross appearance you will see in the 
Kaiserling preparations, — ^the medulla is darker in color than 
normal, and around the circumference of the medulla are 
hemorrhages which extend radially a slight distance into the 
cortex, giving the organ a striated appearance. In one ex- 
periment the macroscopic appearance is noted as normal. I 
have made a few extracts of such adrenals, and in one instance 
it was evidently much less active than an extract of the adrenal 
from a noiTnal dog; in another no marked difference could 


be seen. 

Nevertheless, in spite of the fact that part of the technic 
used by Schur and Wiesel has proved unsatisfactory in our 
hands, and that the reaction to chromic acid salts may be un- 
certain or at best may not necessarily show the condition 
of functional efficiency, I still feel that the facts 
by Schur and Wiesel and Hornowski are correct. This feeling 
is based upon the results we have obtained by the use of en ire ) 
dissimilar methods. 

The most satisfactory proof I have seen m 
affects the adrenals is, first, in a comparison of the m. 
blood-pressure of a dog: under ether with that rf a d 
which the adrenals have been removed. I" ^ , 

same gradual, progressive fall of ,i„,e of 

in the dog from which the toting the rate 

fall in the normal dog can be hnstene 3" incur study 

at which the ether is administered. Anf, s 
of the interrelation of the glands of „ to secrete 

Pemberton and I have found that ‘h® astonishing 

after the removal of the adrenals, and m y h 
secretory activity over a long ,.„„iti,s the flo-v 

This fact, together with the fac that d injection 

of pancreatic juice adrenals exerc'se 

of secretin, leads us to conclude that th deg 

sort of control over tlie pancreas. In the et 
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this flow has never appeared; but ilicre may, and often doc?, 
occur in iJic last minutes of life after prolonjjcd ctheriration 
a flow of pancreatic juice, which v.-c arc inclined to feel indi- 
cates that the adrenals have been so afTcctcd by the tiarcosis 
that they have lost their control over the paiNreas. — :n othcr 
words, that the adrenals arc exhausted. 

In all our c.xper intents we have a continuous record front 
the beginning of the experiment utiti! the end, of tlie respira- 
tion, the blood-pressure, and the tintc in scco;td.<. as well as the 
flow from the pancreas whenever it occurred. The only 
characteristic feature, aside from the flow of jiancrcatic juice 
in those eases where it occur.s, is the gradual hut progressive 
fall of blood-pressure; in some itistanccs wbcrc a valvular 
heart lesion was found at autopsy, the addition of ether Jtiay 
be seen to cause sudden falls of presstire, whicli may sonte- 
times be immediately fatal. 

It is in regard to thi.s point tliat the experience an<l more 
careful observation of the surgeon is needed to a j)ropcr eluci- 
dation of the problem. It should he perfectly evident tliat a 
cliange in tlie adrenals would n.ot be expected iti every ca’-'e 
of .sudden death during or after narcosis. It is astonishing 
(o note that Schwarawald included three rases of f.atly hc.art. 
and one of eclamptic coma. I am of tiic opinion that the term 
".shock ” should be more strictly used, and shoisld ottly apply 
to those eases where neither the ease history nor an antop'y 
reveals any other cause of death sa\'c the pror,'rcsn‘ve fail o: 

blood-pre, 

At th( 
a satisfnc 
tional cfil 
that a stn 
efllcicncy : 
upon the 
qnnjjtitafi 
.arc of doi 
of titc or 
adrenalin 
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musculature to the action of the adrenalin may be variable, so 
that what would be a functional adrenalin content of the 
gland in one animal would not suffice to maintain the vascular 
tone of another. 

Two points stand out from the somewhat indefinite condi- 
tion of the problem of the relation of narcosis to the chromaf- 
fine system ; first, the necessity for an accurate clinical classifi- 
cation of cases of death due to narcosis ; second, the hope tliat 
a rational treatment of cases of shock — the prophylactic treat- 
ment — may soon be materialized. 
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NEW YORK SURGICAL SOCIETY. 


Stated Meeting, April 27, 1910. 

The President, Dr. Ellsworth Eliot, Jr., in the Chair. 

HONE METAST.-YSIS IN A CASE OF H VPKRNErilROMA, 

Dr. E. I'I. Pool presented a nian, 57 years old, who w.as traiLs- 
ferred from the medical service of the Xcw Vorh Hospital to 
the service of Dr. Frank Hartley’ on February 15. 1910. For 
three months prior to admission he had sufTcred from modcr.nte 
pain in the calf of the right leg. Soon after tiic pain began, he 
noticed a swelling just below the knee, which steadily increased 
in size. He had no symptoms referable to the abdomen or 
elsewhere. 

Examination on admission showed a rounded swelling, about 
two inches in diameter, on the outer part of the right leg, over 
the head of the fibula. The skin covering it was slightly red* 
dened, movable, and not tender. The tumor was rounded, smooth, 
and immovable, and evidently involved the hearl of tl;c fibul.a. 
It gave a marked c.xpansilc pulsation; its sire could be dimini'he 1 
by pressure, and tbc pulsation was controlled by prc^sttrc uptui 
the popliteal artery. There wa.s no thrill nor niunnur. 'Dm 
knee-joint was normal; there were no enlarged ingtnnrd noltL 

The heart w.ns slightly enlarged, and tlicrc v.-is .'t sy tolic 


*>! 


IV:-- 


murmur licard at the apex. The arteries were scler.''';:c. i 
ical examination was otherwise negative. The urine v.a>’ clc.ir. 
acid; specific gravity’. 1010; it contained a trace of .-lle.m.iu .e-d 
a few Icucocvlcs. 
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S.? h weakening the bone. The wound 

comfort 

comfort. The growth, which measured about one inch in diam- 
eter and was for the most part encapsulated, involved the whole 
head of the fibula; it infiltrated the muscles to a very slight 
extent, and at one point reached the head of the tibia. It was 
grayish-red in color, very vascular, and of soft consistence. The 
growth was submitted to Dr, Elser, who reported that the micro- 
scopical examination revealed the typical picture of hyper- 
nephroma. 

As a result of this report, renewed efforts were made to pal- 
pate the kidneys, but only a doubtful feeling of resistance could 
be made out over the lower pole of the right kidney. The X-ray 
failed to reveal anything abnormal, in or near the kidney. Cysto- 
scopic examination of the bladder made by Dr. A. S. Taylor was 
negative. The ureters were catheterized, but the urines showed 
no notable differences: methylene blue, injected subcutaneously, 
appeared in the left urine in nine minutes and in the right in 
fifteen minutes, showing delayed secretion on that side. Red cells 
had been present in the urine in several subsequent examinations. 

Exploration of the kidney was not done on account of the 
patient’s poor general condition and his opposition to another 
operation. Weekly examinations since his discharge have re- 
vealed a rapidly growing tumor in the region of the right kidney, 
which was now very extensive. It was hard and nodular to the 
feel. The patient had lately begun to suffer from weakness, loss 
of appetite, and severe abdominal pains. 

GANGRENE OF THE LUNG. 

Dr. James M, Hitzrot showed two patients. The case 
was a man, 34 years old, a laborer, who was admitted to Dr- • 
Gilman Thompson’s service at Bellevue Hospital on Fe rwaO 
16, 1910. He complained of shortness of breath and pa>n 
the right chest, which was increased by breathing. . 

before admission he had suffered from fl 

the right chest, which kept him from work, had a dry ? 
expectorated a little blood, and felt weak and sA 0 
sion, his temperature was 103 ; pulse 120, re^ ' but 

dulness over the left lower chest, with bronchial b 
no tactile fremitus behind. Upon aspiration, > 




Fig. 2. 



Microphotograph of bone metastasis of hypernephroma. 


GANGREXE OF THE LUNG. 


brownish, slinking; fluid was removed. A blood i 
45,000 white blood-cclls, with 79 per cent, polynucl 

The patient was transferred to Dr. George Woo 
Operation, by Dr. I-Jitzrot: By aspiration, pus coul 
only in the eighth interspace below the angle of 
Under local aiucsthcsia, an incision was th.cn made ; 
of the eighth rib, and three inches of the rib v. 
e.xposing a cavity containing stinking pus and broke 
tissue, which came out of the chest opening in large 
rubber drainage tubes were inserted. 

Following the operation, the patient's ti-mpcr.' 
from 100° to 102°, falling to normal on ilte foriy 
During tin's time, the wound had discharged foul sa 
tus; it ceased on the forty-fourtli day, and now, seven 
the operation, it had healed c.xccpting for a .sliglu 
skin. The open-air treatment on the balcony of the 
followed throughout his illness. Cultures from U: 
from tlie chest showed streptococci. 

Dr. Hitzrot's second case of gangrene of tlie 
a man, 34 years old, who was admitted to Dr. Thomp 
in Bellevue Hospital on February ii. 1910. con 
pneumonia. Three weeks before aiimis.'^ion the naii 
a severe pain in the left chest, with a chill, and a dry. 
Instead of improving, he had gradually grown ‘.vcirr 
past week. His cough had become loo'c, .and tr.c e 
was profuse and very foul smelling. The pain in k 
also become more severe, and he now had pain ovc 
lower back on the left side, cspccirdly to tr.c tni;ch. 

On admission, the paticnt’.s tcmt>craturc w;!' to 
tions, 40: pulse, 140. He was cyano^cd and c.vpc.-to 
quantities of foul-.cmclling fluid winch separate 1 in 
characteristic layers. His bre.ath was extrom.ely fc‘. 
of it filling the entire ward. Expansion w.a? lin it 
entire left back, with flatnc.^s bclov.-, .and tlinnrmt: n r 
-‘^ound.': over tlie fi.at are.a. Spln'^hing wn'^ t’.i.utr : u; 
the patient. The ch.c.'^t w.as a";piratcd in tr.c r' ■! li 
below the left scapula, .and .a .•^y.nmrcfnl of -U'r* ;r 
.air v.'crc removed. 

The patient w.a*^ tr.an-fc.'red t.a Dr. WoC *;.’- • 
operatc<l upon by Pr. Hitrrot under i*'- '■ 
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three inches of the eighth rib bebg resected. The submuscular 
layer was filled with stinking pus, and a perforation in the pleura 
between the eighth and ninth ribs gave vent to foul fluid and air. 
The pleura was incised, and a large quantity of broken-down lung 
tissue and fluid of a very foul odor was allowed to escape. With 
each respiration, air entered the chest, and the finger could just 
reach a fairly large bronchus, the touching of which caused a 
paroxysm of coughing. 

'Numerous counterincisions were made to drain the submus- 
cular space. Following the operation, the patient’s temperature 
ranged between ioo° and 103°, falling to normal on the forty- 
eighth day, at which time the discharge had ceased. Perman- 
ganate solution introduced into the chest was coughed up imme- 
diately. The wound had now healed, excepting for a slight 
sinus, through which air escaped, especially on coughing. 

Smears from the fluid showed a varied bacterial flora, among 
which were numerous sireptothrices. The culture was unfor- 
tunately lost. No tubercle bacilli were found in either case, and 
both showed a chest exudate originating from a necrotic process 
in the lung, probably postpneumonic. In the second case, this 
connected with a large bronchus. The diagnosis of gangrene 
rather than abscess was based upon the foul character of the 
exudate, and the sloughing cavity in the lung. 

Dr. George Woolsey said a particularly interesting feature 
in both of these cases was the improvement that followed the 
balcony treatment — ^keeping the patients in the open air. n 
that environment they felt and looked better, their temperature 
dropped, and at the present time, from the appearance of t e 
patients, they seemed to be in the best of health. 


EXCISION OF THE RECTUM FOR CARCINOMA BY THE 
PERINEAL ROUTE. 

Dr. Charles H. Peck presented two cases to show the IomI 

result of resection of the rectum by fhe_ to 

neither case was the condition m a suffiaently ear y t 
give much hope of an ultimate cure of the f into 

case, a deeply ulcerated growth which had already 
the perirectal tissues posteriorly was jjydronephro- 

an examination for another condition lowed thBt 

sis with movable kidney, and careful questioning 



EXCISION OF RECTU.M BY PERINEAL ROUTE 


rectal symptoms had been present for many months. A fnrtr.cr 
delay of two months v.’as caused by the patient's refusal t>'' 
submit to operation. In both eases the growth v.as low in the 
rectum, so that the only difficulty of carrying the di.‘'"Ccti')n vridc 
of the disease was in its immediate vicinity. 

The first patient had little or no true control, ns the low po.M- 
tion of the growth necessitated the sacrifice of a large part of 
the sphincter, but a constipated habit kept her from soiling 
excepting after catliarsis. She was 6o ycar.s of age, .and wa<. 
operated on at the French Hospital on October ey, Th.c 

technic was essentially that described in detail in tiie two cases 
presented to the Society by Dr. Peel: in November. 1909. Ulccm- 
tion had extended practically through the rectal voall posteriorly, 
and there was some leakage before the growth could be e>;c!<-cd, 
in spite of careful manipulation. About five inches of gut was 
removed, including the posterior portion of the sphinctir. The 
tape ligature was left on the pro.shnal segment after the u'^ual 
anchorage within the denuded sphincter aiu! wound closure. No 
leakage occurred for sixty-six hours, when the insertion of a 
trocar to allow (he escape of gas became necessary on account 
of distention, and the following d.ay the ligature wa'^ cut .away. 

TJjc wound healed slowly, with but slight infection, .and 
the patient left the hospital on December 20. Dr. Peel: <!id not 
sec her again until April 25. .'^ix months after operation, wk.rn 
examination showed a well-marked cicatricial stricture ju''* rd<.-.vr 
the anal orifice, and a suspicious nodule po'^tcriorly. where t);c 


growth had originally invaded the perirectal ti'-'^ucs. h-id 

gained a good deal in weight, and her genera! CAudui ui k.r.d 
greatly improved. The local result w.ns far from ide.al, iejt jid! 


it was a marked improvement over her condition .at 


*j;e tiu'.r of 


operation. 
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were invaded, and there was some adhesion to the vaginal wall 
The growth and glands, together with from an inch and a half 

0 two inches of healthy gut above the growth, were excised. 

1 he technic of the operation was similar to that already described. 
The growth proved to be a very cellular adenocarcinoma, with 
glandular involvement. 

Healing was prompt, with practically no wound infection. 
The gut was left closed ninety-two hours, when spontaneous 
leakage occurred at the anal margin, and the tape was cut away. 
The patient left the hospital thirty days after the operation with 
the wound perfectly healed, and with some degree of sphincter 
control already established. 

The ligation of the gut, Dr. Peck said, was a distinct aid in 
avoiding wound infection. The fact that it prevented suture of 
the mucous membrane to the anal margin, and that the sloughing 
of the projecting portion w'as apt to extend a little above the 
sphincter posteriorly, probably added to the danger of anal 
stricture to some extent, but that had not been an especially 
troublesome feature in the cases which he had done, the most 
marked example among them being Case I, presented at this 
meeting. In a third case done within the past few months, in 
which the growth was higher up, sloughing of several inches of 
the gut necessitated a second operation for the formation of a 
permanent inguinal anus. 


PERFORATING DIVERTICULITIS OF THE SIGMOID. 

Dr. Howard Lilienthal showed a man, 45 years old, 
was admitted to the Mt. Sinai Hospital on March 23, 
past history had no bearing on his present illness, which began 
about eighteen months ago, when, soon after a meal, ^ 

feeling of distention of the abdomen, especially in the left 1 lac 
region. At that time he was confined to bed for 
and had a slight elevation of temperature. 
size was felt in the left iliac region, which grradually disapp 
It recurred, however, and at the time of the ® j^^rd, 

to the hospital it could be distinctly made out. It was q 
and adherent to the abdominal wall The pati^t s t^P 
tliis time ranged between loi" and 102 , 
the appearand of a veo^ sick man. The 
was riarded as an abscess, probably a diverticuhtis, or a si 
developing perforation in the wall of the sigmoi . 
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Operation . — ^An incision was made through the left rectus 
rather low down, exposing the sigmoid, the upper portion of 
which was very much congested and thickened. It was tied down 
by a large omental mass, in separating which he encountered a 
small abscess cavity containing very foul pus. He separated the 
omentum and removed a considerable part of that portion which 
had been adherent to the sigmoid, coming down upon two very 
well marked diverticula; one of these was quite long, and com- 
municated with the abscess. Several other diverticula were 
present but they were not inflamed. 

The entire coil of intestine was so much thickened and so 
friable that it was thought wise to partially exclude it. A side-to- 
side anastomosis was made, and the diseased loop of intestine was 
side-tracked, and the wound drained through the flank. The 
patient made a good recovery, and the flank wound which com- 
municated with the inflamed loop of intestine healed almost 
immediately. 

The interest of this case, Dr. Lilienthal said, aside from its 
being a case of diverticulitis which was diagnosed beforehand, 
lay in the manner of dealing with it. The damaged loop of 
intestine might have been excised, but that would probably have 
been a dangerous procedure under the circumstances. The 
speaker believed that the lateral anastomosis had much to do 
with the patient’s prompt recovery. From the location of the 
anastomosis, and from the fact that the drainage opening to the 
diseased coil closed so rapidly, he was convinced that the anas- 
tomosis was now carrying on the principal work of the intestine 
and was draining the diseased part. 

Dr. Robert T. Morris asked Dr. Lilienthal whether the 
incision he had made in this case gave him the best access to that 
region. Personally, he preferred a gridiron incision, correspond- 
ing to the appendix incision on the right side. 

Some of these cases. Dr. Morris said, might be treated con- 
servatively. In one case where he was called upon with a view 
to operation, the patient had a large, distinct mass of exudate, 
but as he was apparently improving, it was decided to wait, and 
at the end of three weeks the mass was absorbed. In anothei 
case where the patient suffered from a dilated heart without 
compensation, there was a large intra-abdominal exudate which 
became absorbed without abscess formation. In all probability. 
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the speaker said, exudates in this region underwent absorption 
rather more safely than in some other parts of the abdominal 
cavity, although waiting for absorption was not to be advised, 
because the original defect would be left after recovery from any 
one acute attack. There were unusual reasons for waiting in 
these two cases quoted. 

Dr. Lilienthal, in closing, thought the case might have been 
cured without resorting to a lateral anastomosis, but at the same 
time the appearance of the intestine was not particularly favor- 
able, and there were two or three areas that looked as if they 
might perforate. At any rate, it appeared to him that a lateral 
anastomosis promised the best drainage. The anastomosis was 
completed very quickly, taking only a few minutes, and ample 
drainage was thus afforded to the abscess and to the damaged 
loop of gut. As to the choice of incision, Dr. Lilienthal said that 
in approaching the sigmoid he usually went through the rectus, 
he preferred this to the gridiron incision, which was too tar to 

one side. 


A CASE OF CIRRHOSIS OF THE LIVER WHICH THE TALMA 
OPERATION WAS DONE NINE YEARS AGO. 

Dr. George Woolsey showed this case. The ^ 

man, 68 years old. who was operated on “ ,, It 

About five weeks prior to his admission „i,h 

time he had noticed increasing swe ing sliehtly tliidi' 

some difficulty in breathing. The arteries 1 ^ 

ened ; his appetite was good. Upon examina ion the ■« 
be felt three and a half inches below the tb ^ 

palpable. The abdomen at the umbi jcns 

Upon opening the abdomen, the .^j ^^dominal veins 

the omentum was thickened, and the sup of 

distended. The abdominal cavity contained a largM 
fluid; this was evacuate^ and the A scoind 

peritoneum, the typical Talma ° ^ f j„age. 

Opening was made above the oi 8»' - 

After the operation, there was a re 
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of malaria. About this time his abdomen again became swollen, 
with increasing shortness of breath and loss of weight and 
strength. Paracentesis was performed and had been repeated 
several times since. 

Dr. Woolsey said the interest in this case lay in the fact that 
this patient had enjoyed such a long period of immunity from a 
recurrence of his ascites, namely, from April, 1901, to Septem- 
ber, 1909. 

Dr. Lilienthal said that a few days ago he was asked to 
operate on a case of supposed cirrhosis of the liver, of which 
the patient gave every evidence. The belly was enormously dis- 
tended with fluid. There was no jaundice. Upon opening the 
abdomen, he came down upon an extremely contracted liver, wliich 
was evidently carcinomatous. The abdominal cavity was filled 
with a straw-colored fluid not in the slightest degree bloodtinged. 
After removing a small specimen from the liver, the wound was 
closed, and the man died a few weeks later. The fluid in this 
case. Dr. Lilienthal said, was collected in order to use it in other 
cases of carcinoma, after the manner suggested by Hodenpyl. 
The case was one of primary carcinoma of the liver, involving 
the liver-cells, and the entire liver was carcinomatous from one 
end to the other. The organ was very much contracted, and the 
carcinoma was probably on a cirrhotic base. The spleen was not 
involved. Cases of this kind were very unusual. 

THE TREATMENT OF LARGE ANEURISMS WITH GOLD WIRE 
AND ELECTROLYSIS, WITH REPORT OF A CASE: 

EXPERIMENTAL RESULTS.' 

Dr. "William C. Lusk read a paper with the above title. 

Dr. Woolsey said he did not understand the advantages of 
the gold wire over an alloy of silver and copper. In one case 
(reported in Vol. xxxii) where he had employed this method 
with a somewhat stronger current, the patient had three aneur- 
isms, and the wire was introduced into the middle sac, which was 
the largest of the three. A clot was readily produced, but as this 
contracted, the blood again had free access to the outer or trau- 
matic sac and the man ultimately died from rupture of this sac. 
What was desired in these cases was to get an adhesion of the 
clot to the aneurismal wall ; otherwise, when the clot contracted, 
20 
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there was a space between the clot and the wall. Such adhesion 
did not occur except when the intima was altered by the current 
passing through the wire where it was in contact with it. 

Dr. Eliot asked Dr. Lusk if he had ever found any indication 
of embolism resulting from any method of treating aneurism, 
either by ligation or electrolysis. 

Dr. Lusk replied that a case of embolism following the 
wiring operation had been reported by Salinger. 


CONGENITAL MACRODACTYLIA. 


Dr. Pool showed the specimen in this case, upon which he 
operated at the French Hospital in June, 1907, for macrodactylia 
and diffuse lipoma of shoulder and arm. The patient was a hoy, 
2 years old, who was born with a very large right index finger. 
When the child was about 18 months old the mother also noticed 
enlargement of the right arm and shoulder. 

Physical examination showed a healthy boy, normal in every 
respect excepting the right upper extremity. The outer parts 
of the shoulder, arm, and forearm were greatly enlarged by a 
diffuse lipoma. The index finger was about twice the normal 
size, the nail being correspondingly enlarged. These features 
were shown in the photographs. 

The index finger was removed at the metacarpophalanpal 
joint, and the most conspicuous parts of the lipoma were excised 
through elliptical skin incisions. Its outlines, however, were 
nowhere distinguishable. The wounds healed by primary union, 
and the boy was greatly improved in appearance. 

Histological examination showed the tissues removed rom 
the shoulder and arm to be lipomatous. The notable 
the examination of the finger were marked increase 0 , 

neous fat and considerable increase in the breadth of t e e 


phalangeal bone. 

EPITHELIOMA OF BOTH UPPER JAWS AND 

UPPER LIP: RESECTION OF BOTH UPPER JA 

Dr. L. W. Hotchkiss reported this case ^tion. 

graphs illustrating the condition before and admitted 

The patient was a male Italian, 26 years old, 
to Bellevue Hospital on February 9, 1910. a stiff- 


was 


lellevue Hospital on Benruary 9, noticed a 

unimportant. About two months ago e 





EPITHELIOMA OF BOTH UPPER JAWS. -5, 

ness and thickening" of tljc upper lip on its mucous aspect. At 
this time there was practically no pain. Tiic swelling" seemed to 
involve the gums, especially at a point where he had had three 
upper front teeth removed some 3’ears ago. Here there v,as 
slight swelling and some pain, and this point finally broke down 
into an ulcer, which gradually increased in size, involving tijc 
gums about the outer teeth, which fell out. The ulcer had been 
slowly increasing in size and involving more of the hard palate; 
it bled very readily, had a foul odor, and recently the pain at 
the site of the ulcerated area had been severe. The patient al.«:o 
complained of an almost continuous headache and pain in the 
back of his neck, with some stiffness. His appetite had been 
poor, and he had lost considerable weight, as he had been unable 
to eat on account of the condition of his mouth. The p.aticnt’s 
general appearance was anaemic and wretclicd, the upper lip 
bulging, and the mouth emitting an e.\'trcmcly offensive odor. 
The growth bled verj' easily, and a considerable hemorrhage took 
place from the excision of a small bit of the tissue for microscopic 
examination. 

Operation (February 19, 1910). — Ether anaesthesia was em- 
ployed, preceded by a small hypodermic of morphine and .atropine. 
Drop ether with the mask was first used, and later the ana:sthctic 
was given by Crilc’s method through nasal tubes. The tisual 
Ferguson incision for the removal of both upper jaws was made, 
and the greater portion of the bodies and processes of both 
bones were removed, excepting the orbital plates. There wa« 
moderate hemorrhage, and no preliminary carotid ligation wa*; 
done. The hard palate as far back as the palate process of the 
palate Ixmc, a portion of the septum of the nose, and the lower 
turbinals were taken away, as well as most of the body of the 
bone. The affected mucosa of the upper lip w.as also excised, nri'l 
the soft parts were brought together by silk sutures and covered 
with a layer of cotton and collodion dressing. The patient bore 
the operation well, considering his enfeebled general conditio”, 
and his convalescence was uneventful, barring the occurrence of 
a mild cr3'sipelas of the nose and the adjacent part ot the f.ace. 

There was only slight elevation of tcmpcntrsre after liw 
operation: the patient r.apidly gained in strength under 
nasal feeding and he was soon up and .about the ward'. 1 hr 
power to hold food in the mouth ?.nd sw'.nllow v, itncu*. 
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through the anterior nares was rapidly regained, and when he 
left the hospital on March 30, forty days after the operation, he 
could feed himself and eat solids and liquids with but very slight 
leakage. By this time the large cavity left by the operation had 
contracted considerably, and the deformity, as shown by the 
photographs, was very slight. 

The patient was removed from the hospital by the authorities 
to be deported to Italy, so it would be difficult to find out how 
long an interval would elapse before a recurrence took place. It 
was certain, however, that the removal of the huge and foul, 
ulcerating mass from his mouth made him at least more com- 
fortable. The photographs illustrate very well the situation and 
extent of the epitheliomatous growth, and the comparatively 
small deformity resulting from so extensive and mutilating an 
operation. 
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TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY. 


Stated Meeting held April 4, 1910. 

Dr. Robert S. LeConte, President, in the Ch.iir. 


EPULIS AND SARCOMA OF JAW. 

Dr. Johaf AI. Speese read a paper with the nlx)ve title, for 
which see page 493. 

Dr. W. A'I. L. Coplin (by invitation) said with reference 
to melanotic tumors of the jaw that he had seen .speciiiicn.c from 
a number of these cases and did not know of a single one iti 
which recurrence did not take place. Dr. Speese spoke of ih.e 
prognosis based on histological examination. This may be pos- 
sible if the tumor contains many giant cells, but when dealing 
with neoplasms composed of round or spindle cells the nicthod 
becomes of doubtful value; it is probable that in thc.se cases the 
outcome depends largely upon the resistance of the patient. 
Usually the paramandibular tissues arc not involved e.arly, a 
fact depending upon the architecture of the jaw, the pcrio.stcal 
and intra-ostcal tissues acting as a filter that resists c.vtcnsion 
of the growth. 

Another point worth}' of attention is the relative immunii} 
of the submaxillar}' and sublingual glands. Of the .cpcvuncn- 
which come to the laboratory for examination, he had seen o.'.e 
in which cither a submaxillary or a sublingual gland wa> exten- 
sively invaded. lie had seen the growth almost surround 
salivary gland but for some rca.^oh or other it is raic to .'tc -! 
penetrating the lobes or even the interlobular ti.'-si.cs. ^ n 
neoplasms of the mouth the salivar}- glands arc at..ac.-.cd r-te. u 
at all. He had never seen a telangiectatic -<;arcoma^o, J*'". 
in which there has been extensive ulcenatiom .a o .lk-. 
fully satisfactory explanation is wanting. The ;.a*> r. *—»-,>-• 
is accomplished by internal osseous .absorption -u • ^ 

pcrio.stcal apposition. He had one specimen re:.; >'C' v ^ 
sor Hearn in which the involved area os the <•-- i- 
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a fist, and still there was no sign of extension through the outer 
hony layer and no involvement of the soft parts; this tumor 
presented egg-shell crackling in a very marked degree. 

Dr. a. P. C Ashhurst inquired whether Dr. Speese had suc- 
ceeded in following any patients treated by radical operation. 
It has been claimed by recent writers that it is useless to do a 
radical operation as the disease, if highly malignant, recurs in a 
few months and the patient dies ; whereas an operation consisting 
in an evacuation and scraping of the tumor is sufficient in cases 
which are not so malignant. 

Dr, John Speese rejoined that the diagnosis in most of the 
cases operated upon at the University Hospital had been made 
from the clinical appearance of the tumors, although in some 
instances frozen sections had been made when the growths had 
been soft and not infiltrated with lime salts or bone. In the 
central sarcomata, in three or four cases, the bone was trephined 
and sections taken for microscopic examination, the operative 
procedures being based upon the character of the growth, the 
giant cell tumors being treated by less radical measures than other 
types of sarcomata. 

His experience agreed with that of Dr. Coplin for the salivarj' 
glands had been involved rarely in malignant disease of the mouth 
and jaw. Their records show that many of the periosteal and 
central sarcomata, both round and spindle cell in type, have been 
cured. The number of cases traced through the Surgical Labora- 
tory does not permit him to state at present, however, the per 
centage of cures in the cases operated upon. 


ENTEROPTOSIS. 

Dr, George P, Muller reported a number of cases of entcr^ 
optosis, and remarked that the abdominal organs are held in 
tion by the negative pressure of the thoracic cavity, t e 
support of the different organs, the peritoneal, 
vascular attachments, etc. If these are interfered wi . P 
will result, and such interference may occur from cong 


:quired causes. ^ , young 

The congenital type is usually seen m a ^ 'yomi- 
Oman, of slight build, with a long sunken like 

al walls, a juvenile expression and a S' , mak anJ 
.at seen in the tuberculous. The tissues ca«i« 

ragile and the actual displacements occur from 
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such as exhausting diseases, marked loss of weight, overstrain, 
lack of proper nourishment, constricting clothing, pregnancy, 
uterine affections, prolonged cough from bronchial affections, etc. 
The earlier manifestations are seen in the attacks of dysmenor- 
rhcea and chlorosis that young girls experience and later the 
symptoms may be erroneously interpreted in such vague terms 
as neurasthenia, nervous exhaustion, chronic constipation and 
change of life. There is no essential difference between the 
symptoms due to a movable kidney, a retroverted uterus or a dis- 
placed colon except those dependent upon the drag on different 
anatomical supports, the general phenomena being the same. 

The symptoms are referred to the digestive apparatus, the 
generative organs, the nervous system, or to the body generally; 
gastric hyperacidity, flatulence, constipation, vague abdominal 
pains, backache, pelvic troubles, leucorrhcea, headache, menstrual 
and vesical troubles, melancholia, nervousness, etc., are the most 
prominent symptoms and the patient complains of a total lack of 
energy, physical and mental. There is a lightness of weight and 
a general relaxation and flabbiness of the tissues. 

Physically, the oblique slant of the ribs, the acute epigastric 
angle and the very long abdomen and small waist are character- 
istic. The tenth rib may be freely movable or floating (Stiller’s 
sign). One or both kidneys are often palpable, the liver is dis- 
placed and its edge palpable, the stomach displaced and may be 
dilated, the colon and sigmoid are usually displaced and often 
redundant, the uterus may be retroverted or flexed. 

A movable csecum may produce symptoms indistinguishable 
in many cases from true appendicitis and Klose believes that in 
many of the cases of recurrence of trouble after operation without 
supposed chronic appendicitis a movable caecum is at fault. 

The acquired type is due (i) to rupture of the pelvic dia- 
phragm from childbirth which, if extensive and not properly 
repaired, may after a time weaken the abdominal supports and not 
only the uterus but the intestines may become displaced; (2) to 
constipation, which by overloading the colon or sigmoid may 
directly induce ptosis; (3) by tight lacing which tends to force the 
intestines downward and loosen the liver; (4) to adhesions from 
inflammatory disease or from operations causing a drag upon 
the omentum, and by direct traction the colon is pulled down- 
wards, and drawing upon the stomach it in turn is displaced. 
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No case of enteroptosis should be operated on until medical 
means have been exhausted without relief. The patient should 
be treated, if the displacement is of the congenital type, in exactly 
the same way as are tuberculous patients, and the outdoor life 
shou d be especially emphasized. The diet should be carefully 
^gulated and food causing- flatulence or constipation avoided. 
Certain drugs, especially tonics and laxatives, may be needed 
at times, but are of minor importance. The abdomen must be 
supported by an efficient bandage, and it is well to advise elevation 
of the pelvis for an hour or more before retiring. If the patient 
is young and the thorax movable she should be taught a system 
of breathing exercises in order to increase the capacity of the 
lungs and the size of the upper abdomen. 

The question of when to operate is difficult to answer in the 
congenital type. In general, it may be stated, that if some 
one organ is markedly ptosed and the symptoms are especially 
referable to this organ, an operation should be advised, but if 
the kidneys, stomach, colon, uterus, etc., are all displaced and the 
symptoms general, operation only complicates the condition, and 
as Clark has said, “ A pathologic condition may be left behind 
which imposes a still greater burden upon the defective dynamo 
and makes a more hopeless neurasthenic of the patient than ever." 

The acquired cases, on the other hand, offer splendid oppor- 
tunities for conservative surgery, the type of operation depending 
upon the condition causing the ptoses. Repair of the perineum, 
suspension of the uterus, shortening of the uterosacral ligament, 
suspension of the colon, of the stomach, and of the liver, are the 
operations most commonly practised. In addition to these the 
separated recti should be brought together by some operation sue i 
as Webster’s, A large part of the fat may be excised from a 
pendulous abdomen, as recently practised by Howard Ke y 
the oblique muscles may be strengthened by some such operation 
as the one recently published by Coffey. In recent years a num 
ber of operators have proposed excision of part or a 
colon. Dr. Miiller commends the excision of 
verse colon or of the sigmoid in selected cases as it u 
will be frequently performed in the future, .j to 

proposal to excise the entire colon and anastonros li= * 
the sigmoid is unnecessanly severe and 
tality. The operation of iliosigmotdostomy r 
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colon is not rational and will probably fall by the wayside, tlie 
experimental work being decidedly against its value. 

Finally, he urged the necessity for caution in these cases, as 
too much operating can easily be done and the results if bad 
are almost irremediable. The surgeoji should endeavor to grasp 
the salient points in the cases, repair the major lesion and tnist 
to his after-treatment to finish the cure of his patient. 

Dr. Willia.m L. Rodm.\n said with regard to gastroptosis, 
he pcrsonall}' had believed it unwise to operate on the majority 
of these cases, yet there are exceptional ones demanding operation. 
He had recentl3' encountered such a case in a patient referred to 
him by Drs. Anders and Pfahlcr. The patient was a small woman 
and the degree of dilatation and displacement of the stomach 
was so marked that the medical men considered that the case 
required operation. She vomited constantly, being unable to keep 
anything on her stomach. Dr. Pfahlcr had skiagrams made 
several years ago and some made more recently, indicating that 
the .stomach was twice or thrice tlic sir.e it should be. The 
stomach was so large that it was in tlic pelvis; this naturally 
pro<iuccd a kinking at the pylorus, and interfered with the organ 
emptying itself. It seemed that nothing short of a pylorec- 
tomy would do any good. Petween onc-third and one-half of 
the stomach was removed and the remaining [lortlon sutured to 
the parietal peritoneum or anterior abdominal wall. TJicrc hn.s 
been a skiagram taken since the operation, a day or two before 
she left the lio.spiial, which shows now the remaining p.art of the 
stomach in g»>0(l position. She has not vomitcil since the ojnTa- 
tion ; she i*^ putting on ficsii. Tin's is one case in which operative 
interference was undoubtedly warrante<;!. 

We probably have been remiss in the past in ir*; operating 
on snore of the-'C cases. I 'ndoubtedK’, liov.cver, the old nde 


shat where there i-. general dropjn'ng of all the 
is not indicated, holds good; but, where the 
opemtion is Ss~T.h desirable .and n<ivi‘ab!e. 


vhcer.T opm.'iti'o 
[tjio:'. }•> limited. 


CHKuMO-rpEmui.'^corv i.v ru.NcnoNA!. Kin; 


Dk, 

Dr. 


it. 'rntof.^s icr.u a p.apcr 
Tho:;:;;s furd'.cr remr*rj;c I 


with t!;c alf’ccr ts't'e. 
tlsra in fhrom-j-’,tr 


■f ;r. 
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""TL 'V!® a perfectly colorless fluid content 

of the bladder, and he believes this, in many instances, can be 
obtained only by prolonged irrigation. In bad cases of hematuria 
or pyuria it becomes positively essential. This can best be 
obtained and maintained by an evacuation cystoscope which per- 
mits of frequent and speedy evacuation and refilling of the blad- 
der, because very frequently the bladder content may become 
clouded and it will be impossible to judge as to the character of 
the elimination of the dye. An absolutely brilliant illumination 
is necessary so that the landmarks in the bladder as well as a 
weak color reaction will be distinctly visible. If these two con- 
ditions are not secured, in certain cases where there has been 
chronic retention of urine or chronic parenchymatous nephritis, 
in which diseases the elimination of the indigo as a light blue 
will simply ooze out of the ureteral orifices instead of being 
ejected as a spurt, judgment of the test will be vitiated and con- 
ducive to erroneous conclusions. 

It would be of value to one undertaking the work for the 
first time to have the history and know the physical examination 
of his case. So far as the results of the cases here reported are 
concerned, Dr. Thomas refers the questioner to a careful review 
of the charts, noting the time of elimination and color reaction in 
detail, for it was with respect to these observations alone, to prove 
their value or worthlessness, that the charts were compiled. 


Annual Meeting held April 25, 1910. 

The President, Dr. Richard H. Harte, in the Chair, 

THE RELATION OF DUCTLESS GLANDS TO SURGERY. 
Dr. J. Edwin Sweet read a paper with the above title, for 

which see page 545- . . ^ m *i,of recently 

Dr. W. M. L. Coplin (by invitation) said that 

Caccio has published in Italian a paper on 
which he deals with the influence of the chromic acid sa s 
bodies and suggests very strongly that there is cer- 

tween chromaffine substance and the hpoids J Pr. 
tain tissue cells. Admitting the correctness then 

Sweet has given, concerning the ° ^ brought for- 

there is a chemical explanation for the observ 
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ward in his paper. If these substances are soluble in the agents 
used in anresthesia, then, of course, one at once appreciates 
why they become so readily diffused, and why under such circum- 
stances exhaustion of the lipoid-producing cells would be more 
rapidly established under the influence of agents which arc in a 
way solvents of such bodies. One of the most interesting 
thoughts with regard to these observ'ations is the suggestion that 
the solubility of some of these constituents of cells appear.s to be 
much greater during life than postmortem; the abstraction of 
these agents b}* known bodies in which they arc soluble would 
seem to be accomplished less rapidly and less effectively from the 
excised or dead organ than occurs by circulating through the 
structures media containing anrcsthctics or other substances whicli 
arc solvents for the lipoids. This might be interpreted as indi- 
cating that the change was partly mctal>olic and not purely 
chemical. If the stage which is now considered dependent upon 
c.xcitability after the administration of an ana:sthclic is really 
due to the abstraction of pressor substances from the adrenals 
or other stnicturcs then a new point of view i.s obtained. 

ANNUAL ORATION. 

Dr. Astlcv P. C. .Ashiiur.st delivered the Atmual Oration 
entitled " The Patience of Surgery." 
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Duodenal Ulcer. By B. G. A, Moynihan, M.S., London, 
F.R.C.S., Senior Assistant Surgeon at Leeds General In- 
firmary, England. 8vo, 379 pages. Philadelphia and Lon- 
don: W. B. Saunders Company, 1910. 

It would seem that during the centuries that have elapsed since 
human anatomy really began to be studied but little would have 
remained undiscovered in this particular domain. As a matter 
of fact, this is not the case, for each new volume that appears 
contains important discoveries even in the gross anatomy of the 
body, and the minute anatomy of some of the organs is still a 
sealed book. 

Our knowledge of the appendix and its surgical diseases is 
relatively recent. All of the abdominal viscera in turn have been 
subjected to radical operations for the relief and cure of disease 
and it would seem that little remained to be accomplished. 

Within the last year, however, the pancreas and the adjacent 
hollow viscera have been studied more and more, and it has been 
the good fortune of the writer of the present volume to elaborate 
and report a series of clinical studies and operations performed 
upon the duodenum, which it is safe to say will in the future be 
regarded as important as the work done in the early eighties } 
]\IcBurney, Fowler, and other surgeons whose names are espe- 
cially associated with the operations for appendicitis. 

Anatomical knowledge of the duodenum is still far from co 
plete. It is a matter of historic interest that Morgagni 
a diverticulum of the duodenum for the first time m 17 b a" 
or two other specimens were casually reported m the 
wliich followed. The Editor of this jourm , Dr Wc ; 
scribed “A Large Pseiido-diverticulum of D" ,l,e 

1894 and redirected attention to this v.scus. In tn ^ 
duodenum' opened into the sac, and from t le sa 
passed. The sac presented mucosa ra on y o 
Elsewhere the parietes were devoid of epithelial Iin „ 

ited inflammatory changes. ^ , ,l,j 5 e re- 
in 1904, Good collected five ^ facts 

ceived mere mention. For twenty years few othe 
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been recorded, but within the last year or two, Dr. Wesley M. 
Baldwin, of the Cornell ISicdical School at Ithaca, has dissected 
and demonstrated a remarkable series of cases. As a result of 
casual findings in tlie dissecting room, Dr. Baldwin became 
convinced that diverticula of the duodenum were more common 
than is generally supposed. He carefully examined the duode- 
num in 105 consecutive cases, and the result of his investigations 
showed fifteen true duodenal diverticula. One duodenum presented 
two diverticula. All of these diverticula were situated upon 
the left or concave side of the duodenum extending towards the 
pancreas. Four projected dircctl}' into the gland, eight lay be- 
hind, while the other three were caudal to the head of the gland. 
None of the diverticula presented any evidence of inflammator)' 
conditions. All of them belonged to the “ true ” variet}'. 

Exclusive of this Cornell scries, there are reports of only 67 
specimens of duodenal diverticula available in medical literature. 
This figure, however, docs not in any way represent the frequency 
with which these anomalies occur, for, as a matter of fact, the 
duodenum is rarely carefully examined at the routine autopsy, 
and still less frequently has it been the subject of surgical inter- 
vention. 

• It is the good fortune of the writer to have seen all of the 
specimens which Dr. Baldwin has so carefully prepared, and it 
was evident that many of them, forming pockets within the sub- 
stance of the pancreas or extending behind the duodenum with 
.an opening often of a size which would barely admit a probe, 
must be the cause of various disorders of this portion of the intes- 
tinal tract not hitherto recognized in a clinical w.ay. The full 
report of this interesting scries will be found in the .Anatomical 
Record in the course of a few months. 

This opinion as to the surgical importance of this condition 
is Mibstantiatcd by the extraordinary work done by Dr. Moyni- 
han. for there is little doubt that many of the ulcers which he 
found in In'; operations started primarily in a duodenal divertic- 
ulum. 


Ten ye.ars ago ulcc.-ation of the duodenum w.ac looked tspan 
,0 r.are di'c.ase. .and Jls confident recognition during life was br- 
licvcd to he hardly posriblc. To-cky. largely .a*; a rc'ult of Dr. 
Moyniltan’f pcr-onal observation, it’ is known to l;e con-.m'm 
di'ca'c raid if; diagrort;; in the majority of c-o'^c' present'; no grc.tt 
<!;mcultirc. Indeed, the author statc'^’that j.u hi; cs.-pcriencr. the 
fhagT.o*';''. o: Quodcnal tdeer 1; made with a degree of accumcv that 

cseg of artv other aWo-r.sn*! d;’'order. 
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In the book itself the preliminary chapters are devoted to a 
consideration of the various forms of ulceration of the duodenum. 

Curling s ulcer,” which often follows extensive burns and scalds 
of tlie body, appears to be the most common form due to external 
traumatism. Uraemia, tuberculosis, or chronic nephritis play an 
important role in the etiology of this affection, and in the new- 
born, melena neonatorum often arises from ulceration and bleed- 
ing from this portion of the bowel. These affections are clearly 
described but are relatively unimportant when compared with the 
type of chronic duodenal ulcer which existed in the majority of 
cases coming under Dr, Moynihan’s care. 

The symptoms of this type of ulcer are definite; are easily 
mistaken ; and appear in an order and with a precision which are 
indeed remarkable. Most patients give a clinical history which 
is of itself of the greatest importance in diagnosis. Physical 
signs as a rule rarely can be elicited by abdominal palpation. When 
bleeding occurs as evidenced by haematemesis or melena, the prog- 
nosis is much more grave than any similar bleeding following 
ulceration of the stomach. Quite characteristic is the fact that 
pain, instead of occurring immediately after the ingestion of 
food, begins three or four hours later at a time when the stomach 
is practically empty and about the time when the patient begins 
to feel hungry for his next meal. 

The chapter. Symptomatology, is one of the most important 
in the volume and should enable any one thoroughly familiar with 
it to make an accurate diagnosis. It is worthy of note that the 
so-called acid dyspepsia is practically synonymous with this dis- 
ease, but as a matter of fact, hyperacidity rarely if ever exists. 

In some aggravated cases which had extended over years, a test 
of the stomach contents showed little more than half of the norm 


acidity. , 

The treatment is essentially surgical in character. No recor 
exist of operations performed after the primary attack, but a cr 
the second attack, a number of cases have been operated an 
diagnosis confirmed. Four methods of treatment arc ° 

surgeon: first, excision of the ulcer; second,’ gastr^enteroso - 

third, resection of the duodenum with or without the py on ^ 
tion of the stomach; and fourth, f 

tomosis, the pylorus being left intact. Each of the P 
is clearly described, and the illustrations which are we 

add materially to the value of the text. in the 

Perforation is a complication which frequently o 
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later stages of the disease, and its possibility should be home in 
mind in all cases in which the appendix, the gall-bladder, or the 
duodenum are objects of suspicion. Even in these severe cases 
recovery has followed a timely operation. Dr. Moynihan per- 
sonally reports eleven such cases with but four deaths. 

The pathology of duodenal ulcers receives much attention, and 
in the Appendix there is given a summary of all the cases oper- 
ated upon by Dr. Moynihan and his associate, Dr. Collinson. 
For the nine years ending in 1908, 186 cases occurred — males 
137, females 49. Eight patients were operated upon twice. The 
results are truly extraordinary, for up to the end of 1909, the 
mortality of the whole series was 1.6 per cent., and among the 
last 121 cases there was no death. 

Altogether this volume is one of the most satisfactory to the 
student, the clinician, or the operating surgeon that has appeared 
for years, and one which in the future is bound to be the basis for 
many independent lines of investigation. 

Henry P. de Forest, M.D. 

The Surgery and Pathology of the Thyroid and Parathy- 
roid Glands. By Albert Ochsner and Ralph L. Thomp- 
son, St. Louis, C V. Mosby Co., 1910. Octavo, pages 391. 

In this book the large clinical experience of the senior author 
and the special attainments in pathology of the junior authpr have 
been combined to present in the most full and satisfactory manner 
the present knowledge and teachings with reference to the diseases 
of the thyroid gland. To this has been added the main facts 
which have been ascertained with regard to the parathyroid 
glandules. 

The book is very freely illustrated, its style is clear, its teach- 
ings are plain, and its pages cannot fail to reward either the stu^ 
dent or the experienced surgeon who desires to measure his own 
observations by the standard of others. 

The operation of thyroidectomy is minutely described and 
most elaborately illustrated. This chapter may be considered 
as presenting in a most satisfactory manner all the elements of 
the modern methods of removing the diseased thyroid which 
have been elaborated of late years. 

The authors in this book present to us what they consider 
to be the best, and give their reasons why it is the best. A very 
considerable part of the book, two-fifths of it, is devoted to the 
consideration of the parathyroid glandules, the surgical impor- 
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tance of which, in connection with the results following the re- 
moval of the thyroids, has so recently become demonstrated. 
Present knowledge of these little bodies and all their relations 
is fully set forth by the authors and adds very materially to the 
value of the volume as a whole. 

The Practice of Surgery. By Walter Spencer, M.S., M.B. 
(London), F.R.C.S. (England), Surgeon and Lecturer West- 
minster Hospital, and George E, Gask, F.R.C.S. (England), 
Assistant Surgeon St. Bartholomew’s Hospital. Philadel- 
phia: P. Blakiston’s Son & Co,, 1910. 

The preface heralds the fact that this book is in its tenth 
edition, a feature in itself to command attention because it attests 
to the popularity of this “Practice of Surgery” originated by 
the late W. J. Walsham, of St. Bartholomew’s Hospital. 

The editors, Messrs. Spencer and Gask, refer to the many 
courtesies of the collaborators whose contributions have kept t ns 
work abreast of the times by the revision and introduction 0 
much that is materially new. Thus a chapter on bloo 
tion, a revision of the section on Ophthalmic and Aural Surg y 
and many fresh skiagrams are recorded. Likewise emp 

the additions in orthopedic surgery, the illustrations 0 

and histologic specimens, and the drawings bearing on c) 

T>j chapter on urethritis has been rewritten by ^ 

This book, certainly rejuvenated by these 
fair position to gain many adherents among Ame 

of surgery. . volume of 

Its commendable features are the presenc afflictions 

general and regional surgery and 'T? „p-lo-dste 

“of the specialties. The J ‘l^h^ 

surgery and mirrors the practice o e ^ 
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repeated infection by means of the catheter. Ah these clinical 
types are familiar. I mention these two preliminary groups 
so that I may pass, with less fear of being misunderstood, to 
a third class of cases, which I now propose to discuss. 

Such cases have atony of the bladder, but no obstruction 
to the outflow, and no signs of organic nervous disease can 
be discovered. Let me first relate a series of cases and then 
discuss them. 


Case I.— J. M. (VI 575), a well-built man of twenty-eight 
years, a salesman, came under my care at St. Peter’s Hospital in 
July, 1909, complaining of difficult micturition and nocturnal 
dribbling. He first noticed difficulty in micturition five or six 
years before I saw him. The onset was insidious, and the trouble 
gradually increased. Twelve months ago, he had large stee 
instruments (“Ab) passed on several occasions at a general hos- 
pital, but without benefit. , . 

For the last six weeks his water had dribbled away a g 
He usually got up 'twice to pass it, but if he ^ 
bed was soaked. He denied syphilis, but stated that 

attack of gonorrhoea seven years ago. ^ 

When I examined him there was difficulty _m sta g 
tion, and he frequently waited three or four minutes, 
was slow and there was a good deal of 
metal sounds (“A.) passed into the Madder wAortaJ 
culty. There was residual urine varying m am 

to six ounces. oronounced 

On cystoscopy, the whole bladder s ow . j^.jJjjiterureteric 
degree of trabeculation (Fig. 2). There wa j^embrane 

bar. The ureteric orifices were J^^^esoedally at the 

was clear, the blood-vessels somewhat d , P ^ 

base. The urethral orifice ™ A Dr. Fa'"' 

sUt" rr;oTd\hrt“ Ws 

£ was brought to me by Dr. Eolrert Putdie. F 
=irhe began to 

gradually increased. During tnep 
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pam. On one occasion he had passed some blood in the urine 
after a long bicycle ride. 

He had lost flesh and strength during the last i8 months. 
He denied venereal disease, A year before I saw him, an instru- 
ment had been passed at two different hospitals under the 
impression that there was a stricture. 

On examination the prostate was small and elastic, and noth- 
ing abnormal was detected by rectum. A large instrument wa.s 
passed into the bladder without a hitch. There were 20 ounces 
of residual urine on one occasion and 22 on another. There was 
a moderate degree of trabeculation of the bladder and a small 
diverticulum was seen high up on the right wall. The prostate 
was not enlarged rectum or intravesically. Dr, Purves 
Stewart reported, “ I cannot find any evidence of organic disease 
in his nervous system.” 

Case IV, — H. S, (VI, 59), aged thirty-four, complained of 
frequent micturition and soaking the bed at night. He gave the 
following history: He contracted syphilis in 1895, and was 
treated for two years. He first noticed difficulty in micturition 
and increased frequency in 1898, The frequency amounted to 
six or eight times during the day and not at all at night, and 
this increased during these years to half-hourly frequency during 
the day and once at night. There was a difficulty in starting, 
and the patient had to wait some minutes before the flow com- 
menced. He was admitted to St. Peter’s Hospital in 1901 with 
these symptoms. The stream was intermittent and there was 
after-dribbling. Occasionally he had to go to stool to get t e 
water to pass. No stricture was found, there was no resi ua 
urine, and the bladder, examined by the cystoscope, was hea t ly. 

“ The cut off muscle was divided ” by the surgeon in charge 0 
the case and the patient was said to be relieved. ^ 

When I saw him in 1910, he still complained 
starting micturition and straining during the act. The ow 
intermittent. It commenced with fair force, but gra > 
away into a dribble. When tlie bladder was ftll ^ ^ 

a heavy weight or coughed, a little urine “ „er- 

slight escape from the rectum also at any undue 
fion. He had passed urine every hour and a ha 
and had soaked the bed at mght for the pas^ 
prostate was not enlarged by rectum. The urethra 
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exanuned him in May, 1908. He complained of great diffi- 
culty in passing water. He had to wait some minutes before 
starting and strained during the act. So long as he kept strain- 
ing with the abdominal muscles, the stream would flow, but 
whenever he ceased straining, the flow ceased. 

At this time he passed water every two hours and not at all 
at night. The difficulty was increasing. From time to time he 
was unable to pass water at all, and he drew it off with a catheter. 
There was no obstruction to the passage of large instruments. 
The prostate was normal in size and consistence. There were 
ten ounces of residual urine. The bladder was trabeculated and 
the base rather puffy in appearance. No symptoms of nervous 
disease could be elicited. 


Case VH. — ^J. K. (VI, 129), a sweep, aged forty-six, came 
to me at St. Peter’s Hospital in March, 1909, complaining of 
difficulty in micturition. He had noticed the difficulty for eight 
years, and it had gradually increased during that time. He also 
stated that he did not get an erection of the penis. When he 
attempted to pass water, he had to wait a minute or more before 
the flow commenced. The force was poor, the stream dropping 
down a foot in front of him. There was some after-dribbling. 
He passed water every hour during the day and three times at 
night. If he got excited, he felt an urgent desire to pass water. 


and had to pass it at once. 

He had never had complete retention. The urine was clear, 
acid, and contained no albumin, mucus, or pus. The prostate 
was normal in size and consistence. There was no 
obstruction. The bladder contained eight ounces of rest ua 
urine. It was slightly trabeculated, but otherwise healthy. 


symptoms of nervous disease were elicited. 

Case VIII.— R. B. (VI, 364), aged thirty, came ° 
patient department at St. Peter’s Hospital in January, ^9^’ 
plaining that his urine passed veo- slowly ^ 
previously in August, 1907, when he stated that to 
he had experienced difficulty in starting in 

some seconds before the flow commenced. There 
the left groin on micturition. The urine was cl , 
no stricture and the prostate was ™rmah -o 

In May, 1908, I again noted difficult 


stricture.” 

In January, 1909, he 


stated that the difficulty had greased' 
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and the vesical surface with the cystoscope. No abnormality 
was detected by these methods. Second, no signs of organic 
nervous disease could be elicited. In four of the cases I had 
the advantage of an opinion from Dr, Purves Stewart. In 
sifting the cases I have been particularly careful to exclude 
cases of early and irregular forms of disease of the spinal cord. 

I shall now examine the characteristics of these nine cases. 
With two exceptions the symptoms commenced below the age 
of 40 years, and most were under 30 years (22, 23, 37, 22, 
57 / 4 , 28, 38, 30, 59). There was a history of syphilis in 
two cases and of gonorrhoea in four others. The remaining 
three patients denied venereal disease. The common feature 
in all the cases was the gradual onset and increase of difficulty 
in micturition. The flow did not start promptly, there being 
a pause of some seconds or even minutes before the urine 
began to pass. The stream was feeble. It might commence 
with fair force, and then fall away into a dribble, or 
dribble at the start and gradually increase m strength an 
then relapse again into a dribble. It usually droppe a 00 
or so away from the patient. The stream . 

mittent— sometimes it was only projected at J 
efforts of the abdominal muscles with a fixed lap _ 
At eacli respiration the flow ceased and 
diaphragm was again fixed and Ae^ stream 

The voluntary effort might be quarter 

at once, and in one instance the patien a 
of an hour before the flow became re-estabhshed. At 
of micturition the stream again fell away "rred 
only one case had there been acute rctent.on, 
from time to time, and required 


m time to time, ana requircu uxq; cases, 

Chronic distention of the bladder was jn these 

Kio,4ripr rp.aching up to and above the although 

of voluntary micturition rema'ned, “ 


the bladder reaching up 
eases the power of voluntary urine was 

ofUr 1-mnaired. In the remaining cases resi 

• prtent and varied in 

one case there was an escape of urin S ^^,,5 „oc- 

muscular effort. In this case, and rn another, 
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turnal dribbling from an over-distended bladder. In two cases 
the frequency of micturition was diminished. These patients 
informed me that they had no desire to pass water at any 
time. They might pass water once or twice in twenty-four 
hours, and if they did so oftener it was from a sense of fitness, 
not from any sensation of distention or of necessity. There 
were three patients who passed water more frequently than 
normal, as often as every hour during the da,y and several 
times at night. In two of these cases there was no question 
of the increased frequency being due to cystitis or other inflam- 
mation, for the increase had commenced spontaneously, before 
the passage of any instrument, and the urine was absolutely 
clear. In two of these cases there was no trace of inflamma- 
tion in the bladder; in the third, the bladder base was some- 
what puffy, and in this case there were a few filaments in 
clear urine. Any inflammation that might have been present 
in this case was insufficient to explain the frequency of 
micturition. 

On cystoscopy there was in all these cases well-marked 
trabeculation of the bladder wall. This was usually general; 
sometimes one side was more trabeculated than the other, 
usually the trabeculation was less marked in the region of the 
apex than elsewhere. In three cases the trabeculation was 
extreme. In two less pronounced cases a solitary small diver- 
ticulum was present. 

There was occasionally dilatation of the veins at the base 
of the bladder. The mucous membrane was clear and healthy 
in all except one case, where it was slightly puffy at the base. 
The ureteric orifices were normal. In one case the interureteric 
bar was thickened. 

I shall now turn to discuss some points in regard to these 
cases. 

I. What was the condition of the muscular apparatus of 
the bladder? 

In dealing with the symptomatology, I have noted that the 
power of expelling the urine was diminished to a varying 
extent. This reduction of the effective power of the detrusor 



SS6 J. W. THOMSON WALKER. 

muscle was measured by the manner in which the act of 
mictnntwn was performed, and by the quantity of residual 
urine. 1 he loss of power of the detrusor muscle usually com- 
menced insidiously and was progressive ; occasionally the onset 
was almost sudden and some amount of the power was re- 
gained, In one case the atony suddenly increased after being- 
moderate for 14 years, so that the bladder became distended to 
above the level of the umbilicus. In another case there was a 
greatly distended bladder after 12 months, and in another 
after 18 months. 

The condition of the muscular wall as shown by the cysto- 
scope was very striking in all these cases. In all of them there 
was marked trabeculation, and in two the trabeculation was 
far in excess of anything that I have seen in other diseases 
of the bladder, of whatever nature. Where the trabeculation 
was moderate in degree it affected the lateral walls low down 
near the trigone, and to a less degree, the apex of the bladder. 
One side of the bladder might show trabeculation while the 
other was smooth. In some of the cases a tense, sharp band of 
muscle passed across a portion of the bladder wall and the 
wall above or below this was deeply hollowed. Where the 
trabeculation was present in a marked.degree, it was universal, 
all parts of the bladder being affected, except the trigone, which 
remained unaltered. The larger muscle-bundles were sharply 
defined and wddely separated. They stood out like round cords 
and branclied into smaller strands, which disappeared in tlie 
general network. Between these larger bundles there were 
saucer-shaped depressions of varying depth, the walls of whic 
showed fine secondary interlacing muscle-bundles. 

The degree of trabeculation did not correspond to t e 
amount of residual urine, nor to the duration of the symptoms^- 
One patient with 20 ounces of residual urine, and 
which had lasted for 14 years, had a 
trabeculation most marked on the right side; anot er p 
with an equal quantity of residual urine 
four years showed only slight trabeculation, while a 
four ounces of residual urine and symptoms for 
years had universal trabeculation of an extreme d g 
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Nitze was the first to observe trabeculation of the bladder 


with the cystoscope in the early stages of tabes dorsalis, while 
Orth and others have described the condition post mortem in 
old-standing cases of tabes. 

In an article on this subject Bohme^ has described eight 
cases of tabes dorsalis in the early stage in which trabeculation 
of the bladder was present, and he looks upon this condition 
of the bladder as a diagnostic sign of tabes in the earliest stage. 
My own experience of the bladder in tabes is confined to 31 
cases, nearly all of which were of the peculiar type in which 


the bladder is early affected whilst the other nervous symp- 
toms are insignificant, and they usually came to me without 
any knowledge of tlieir nervous disease. These cases corre- 
spond to those on which Bohme writes. In these cases some 
degree of trabeculation was usually present. It was, however, 
not infrequently absent, and in none of the cases was the 
degree of trabeculation so extreme as in two of the cases 1 


have just described. . 

There is, therefore, I submit, a considerable body ot evi- 
dence to show that trabeculation of the bladder may 
observed in a pronounced degree quite apart from any 0 
gross forms of urethral obstruction with . 

familiar. There is a difference between this fonn of tr b 
tion and tliat which is observed in obstructive 
trabeculation of an obstructed bladder is 
ridges thick and irregularly branching, an 

deeply pouched; the openings of obstruc- 

fPia- i). In the trabeculated bladder without g 
S the muscle ridges are fine and evenly set andte^;. 

ings regular and orderly (Fig. 2). Very J. 

Jently be seen branching and ^ 

are not so deep and m my cases were , I„ il,e 

The distribution of the trabeculatton is a s ^ropliM 
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trabeculated bladder, as Bolime has pointed out, the side walls 
and the apex of the bladder are affected, while the trigone 
escapes. 

In the cases that I have just described the trabeculation 
was sometimes localized or more marked on one side than on 
the other. The area usually affected in such cases lay outside 
and behind the ureteric orifices and there might be a solitary 
area of trabeculation here while the rest of the bladder sur- 
face was unchanged. A solitary muscle band sometimes stood 
up strongly for a considerable distance. Such fine distinctions, 
while they do not invariably hold good, may certainly be 
recognized in the majority of cases. 

Bohme adopts a theory which V. Frankl-Hochwart ^ 
advanced to explain difficult micturition and retention in dis- 
ease of the spinal cord, namely, that the sphincter is unable 
to relax, and he looks upon the trabeculation in cases of tabes 
as due to this cause acting as an obstruction. According to 
this author, therefore, these tabetic bladders are to be ranged 
along with that of enlarged prostate and of stricture. I do 
not feel satisfied with this explanation. In one of my cases 
the bladder sphincter shared in the atony of the detrusor, 
for there was an escape of urine on coughing or on any mus- 
cular exertion, and in this case, with only seven ounces of 
residual urine, and another case, with from four to six ounces 
of residual urine^ there was unconscious dribbling at night. . 
Obstruction by the sphincter could, therefore, be excluded in 
these cases. The trabeculated bladder, which is not secondary 
to any of the tangible forms of obstruction, such as enlarged 
prostate or stricture, may be explained in another manner, if 
we can rid ourselves of the belief that trabeculation necessarily 
means hypertrophy. I would venture to suggest that the 
earliest change in these cases is atrophy, and that the promi- 
nence of some muscle-bundles is largely due to atrophy of the 
neighboring btmdles. The greater calls that are made on the 
surviving bundles may be supposed to call forth a compensa- 
tory hypertrophy, but this is insufficient to do more than partly 
replace those that have atrophied. This suggestion fits in well 
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With the condition observed in cases of diseases of the spinal 
cord, for it is one of the characteristics of these cases that a 
considerable amount of improvement may take place in the 
muscular power of the bladder after the first few months or 
year of the atony. 

2 . What was the condition of the sensory apparatus of 
the bladder? 


The sensibility of the bladder in these cases varied. In 
two cases it was certainly blunted, if not abolished. The 
patients felt neither the sharp sensation of the contact of urine 
with the mucous membrane of the prostatic urethra, nor the 
feeling of tension and weight above the pubes and in the peri- 
neum or penis that is experienced by normal individuals. 
These patients would go through the whole day without pass- 
ing water and without discomfort. On the other hand, there 
were three cases where frequent micturition and urgency were 
prominent symptoms. In these cases the urine did not show 
evidence of cystitis, and the cystoscope displayed no inflamma- 
tion. The mucous membrane of the bladder was undoubtedly 
hypersensitive in these patients. In the remaining cases there 
did not appear to be either diminution or increase in the sen- 
sibility of the bladder. 

Every cystoscopist is familiar with the difficulty which a 


patient experiences in commencing micturition after the pros- 
tatic urethra and bladder-base have been rendered anaesthetic 
by means of cocaine instillation. The inability to pass water 
lasts a quarter or half an hour and then passes off as the effect 
of the drug disappears. While the prostatic urethra an 
bladder-base are still anaesthetic, it is often possible by a vo on- 
tary effort to start micturition, and, once started, the 
sustained, with a force as great as in a normal individua . 
micturition cannot be initiated and a catheter is passe , 
fluid flows with as much force as where no anssffie 
been applied. When urine has been passed 
a cocainized bladder, there is no residual o™ ^ 
present before the application of the antesW^ I ‘ 
appears that anesthesia of the bladder or of the p 
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urethra, if judged by this standard, can only prevent the initia- 
tion of micturition, but does not affect the contraction of the 
bladder muscle once it is started. 

Dr. Parkes Weber® has recorded an interesting case of 
paralysis of the bladder in a man aged 57 years. The patient 
was not aware whether his bladder was full or empty. Dr. 
Weber suggested that “ a local hypo-anassthesia (occurring as 
an early symptom of nervous disease) was an important 
factor in this retention of urine and vesical dilatation.” This 
theory is inapplicable to the cases I have recorded, for the 
following reason : anaesthesia of the bladder, as I have pointed 
out, may prevent micturition by preventing its initiation, but 
once micturition is started, the stream is full and strong, and 
no urine is left behind as tlie result of the anaesthesia. 

In my cases the stream was not merely delayed, as in cases 
of anaesthesia, but it was also feeble. Whether passed through 
the urethra or through a catheter, the want of force was 
obvious. Moreover, there was a quantity of residual urine 
in all the cases. If anaesthesia were the cause of the vesical 
inefficiency, there should have been an absence of initiation of 
the act and therefore complete retention and inability to mic- 
turate in all the patients, but this was not the case. And 
further, as I have shown, there was hyperaesthesia of the 
bladder in three cases. 

3. The relation of these cases to vesical atony, secondary 
to obstruction. 

Atony of the bladder, partial or complete, is most familiar 
to the surgeon as a result of gross enlargement of the prostate. 
It occurs also as a result of stricture of the urethra. Such 
lesions are readily demonstrated. 

There is a class of cases that require more careful consid- 
eration, for they are more difficult to diagnose and exclude. 
I refer to cases where there is slight enlargement of the 
prostate, or atrophy of the prostate, or fibrous conditions at 
the internal meatus. 

It is well known that enlargement of the prostate may 
produce sufficient obstruction to cause chronic retention of 
urine without any enlargement being detected on rectal exam- 
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ination. Such cases are not common, but they are of suffi- 
ciently frequent occurrence to receive general recognition. In 
these cases^ there is either a small pea- or cherry-like intra- 
vesical projection of the prostate or a prominent rim, at the 
back and sides of the internal urethral orifice, that has been 
aptly called a collar-like ” projection of the prostate. Such 
changes are recognizable by means of the cystoscope. They 
are evident when the bladder is opened above the pubes, and 
the orifice is inspected or palpated. 

Another form of obstruction that cannot be recognized by 
rectal palpation is “ contracture of the neck of the bladder.” 
In this condition there is a fibrous thickening of the tissues 
around the internal meatus. It appears to result from old- 
standing inflammation, usually of venereal origin. There is 
obstruction at the entrance of the bladder to the passage of 
instruments. Stenosis of the orifice can also be detected by 
the finger introduced through a suprapubic cystotomy wound. 
With contracture of the neck of the bladder or apart from it, 
there may be atrophy of the prostate, which results from a 
similar cause. Atrophy of the prostate is easily recognized 
by the finger from the rectum. 

Any of these conditions may cause obstruction to the out- 
flow of urine, and they must therefore be carefully excluded 
by rectal palpation, by the passage of sounds, by cystoscopy, 
and if necessary, by suprapubic cystotomy. 

In sifting my cases I have rigidly excluded all cases where 
abnormality of the prostate or prostatic urethra or vesica 
orifice of the urethra could be detected by any of these metho s^. 
The following case came under my care before I realize ^ 
there might be atony without obstruction or signs of nervo 


disease. 

Case X.-G. H. (1906, H, 246), a 

years, was admitted to St. Peter’s Hospital with chronic reten 

ind overflow. , , j Viic bladder was 

Four years ago his urine began to dnbble and hi 

found to be distended. His doctor passed a ca • 

For three years he passed a catheter twice daily, 
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was advised to cease using" the instrument with the result that 
he had pain and difficulty in micturition. The urine has been 
foul and there has been hsematuria. When I examined him, he 
passed urine every two hours and rose once at night. There was 
urgency to pass urine, but he had to wait five minutes or more 
before the flow commenced. There was pain at the meatus before 
micturition, and scalding during and after the act. The stream 
was poor in force and small in volume, and sometimes stopped 
in the middle of the act. There were clots of blood in the urine. 
He had had an attack of gonorrhoea at the age of twenty years. 
No symptoms of organic disease of the nervous system could be 
elicited. The prostate was normal in size and consistence. There 
was a quantity of residual urine, which contained blood and muco- 
pus. On cystoscopy there was cystitis and the bladder was 
trabeculated and there were sacculi. The prostate was not promi- 
nent in the bladder. 

On August I, 1906, the bladder was opened above the pubes 
and the prostate was examined. The prostate did not project 
into the bladder, and was small bimanually. Under the impres- 
sion that I might have to deal with a case of contracture of the 
neck of the bladder, I forcibly dilated the prostatic urethra with 
my finger. Dr. Young of Baltimore was present at this operation, 
and suggested that a perineal prostatectomy should be done. 

On August 30 the patient had recovered, but was entirely 
dependent on his catheter, passing no urine voluntarily. The 
urine was clear and without deposit. 

On September 5 I performed perineal prostatectomy, dissecting 
away both lobes of the prostate. The patient was discharged on 
October 6 healed, and with clear urine, but absolutely dependent 
on his catheter. 

From this case I learned that atony of the bladder might 
exist without signs of nervous disease, and be unrelieved by 
operation undertaken with a view to remove any possible 
obstruction. 

4. The relation of these cases to tabes and other forms of 
disease of the spinal cord, 

I have already referred to cases of early and irregular tabes 
as a cause of atony of the bladder and I do not intend to dis- 
cuss these cases at present in detail. It is necessary, however. 



594 


J. W. THOMSON WALKER. 


to consider whether the cases I have described do not at a 
later period develop symptoms of tabes or other disease of the 
cord. ^ None of these cases developed symptoms of disease of 
the spinal cord while they were under my observation. One 
might, I think, reasonably expect some symptoms of organic 
disease to develop in, say, three or four years after the bladder 
condidon had become established. The following was the 
duration of the symptoms in these cases on the first occasion 
on which I examined them, and some of the patients have 
remained under my observation since: (i) five or six years, 
(2) fourteen years, (3) four years, (4) twelve years, (5) four 
months, (6) five years, (7) eight years, (8) two and one-half 
years, (9) three months. 

I think there is here sufficient evidence to prove that these 
cases do not belong to the early and irregular forms of spinal 
disease. 

Etiology and Nature of these Cases . — ^There is little infor- 
mation to be obtained from these cases in regard to etiology. 
So far as I could ascertain, only two patients had suffered 
from syphilis. One patient had had lead poisoning. 

The reflex centre for the contraction of the bladder and 
the inhibition of the sphincter is placed, according to general 
belief, in the lumbosacral cord at the level of the third and 
fourth sacral segments. In diseases of the spinal cord, such 
as tabes, this centre is supposed to be affected, and atony of 
the bladder results as one of the symptoms of this disease. It 
is more difficult to explain the occurrence of disease confined 
to this centre affecting no other part of the cord. ^ 

Clinical and experimental researches by Goltz, Freusberg 
and Ewald,'^ and C. R Muller « have shown that 
reflex centres, which control the functions of the bladder an^ 
rectum and the erection of the penis, are situated in the lyp 
gastric and hemorrhoidal plexuses of the 
cases that I have recorded are, I believe, to be explame y^^ 
existence of some lesion of this sympathetic rcfle 
This would explain the absence of symptoms of dise 
spinal cord which is a feature in these cases. 
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It is interesting to follow these cases into their later 
stages, and to note how secondary complications supervene and 
eventually conceal the original nature of the case. Without 
exhausting the resources of my clinic at St. Peter’s Hospital, 
I have selected the following cases as representing the later 
stages of the disease. 

Case XL — W. J. J., a journalist, aged fifty-three, was sent 
to me by Dr. J. M. H. MacLeod, complaining of thick urine. 
Eighteen years before I saw him, when thirty-five years of age, 
without apparent cause and without warning he suddenly lost 
the power of passing water. Since that time he had never passed 
urine voluntarily. All his urine was drawn off by catheter, which 
he passed himself without difficulty. His bladder became infected, 
and the cystitis varied in severity from time to time. He admitted 
one attack of gonorrhoea, but denied syphilis. When I examined 
him he was passing his catheter every two hours during the day 
and twice at night. The urine was foul and thick with shreds 
and mucopus. There was no obstruction to the passage of instru- 
ments through the urethra. The prostate was small but not 
atrophied. There were no signs of organic disease of the nervous 
system. 

Case XII. — W. E., a coachmaker, aged forty-three, com- 
plained of inability to pass water. The onset was gradual two 
years ago when there was difficulty in passing water. This 
increased until he could pass no water voluntarily, and was 
entirely dependent upon his catheter. He drew off the urine from 
four to six times during the day and four or five times at night. 
A small stone formed in a pouch in the bladder and was crushed 
and removed. The urine was thick, alkaline and stinking. There 
was no obstruction to the passage of instruments and the prostate 
was normal. The bladder was trabeculated and showed numerous 
saccules. There were no signs of organic nervous disease. 

In the twelve cases here described, we have to deal with 
atony of varying degree. The urethra shows no sign of 
obstruction, and the prostate is healthy; there are no signs of 
organic disease of the nervous system. In a number of the 
cases the atony has been present for a sufficient period of time 
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to be certain that tabes or other disease of the spinal cord will 
not develop. There are acute and chronic cases. Such cases 
I submit, form a class by themselves. 

Literature.— ThevQ is little in the literature that bears 
directly on these cases. A few cases have been published, 
which appear to me to be similar in nature. Albarran and 
Nogues^' have recorded two cases of retention of urine in 
young men, which they were unable to explain and could not 
classify. Mr. S. G. Shattock ® described a post-mortem speci- 
men of dilated bladder and ureters, and suggested that that 
condition was of “ infantile origin ” and analogous to idio- 
pathic dilatation of the colon. The case may possibly belong 
to this group. I have already referred to a case recorded by 
Dr. Parkes Weber which he regarded as one of early nervous 
disease. It is possible that this case was similar to those 
described. Professor Casper*’ has recorded two cases of 
chronic retention of urine, one of which had signs of nervous 
disease and the other had none. The latter case appears to 
me to be similar to those I have described. 
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CERTAIN CONGENITAL STRICTURES OF THE 

URETER. 


BY JOHN T. BOTTOMLEY, M.D., 

OF BOSTON, MASS,, 

Surgeon to Carney Hospital. 

A CASE of congenital stricture of the ureter which came 
under our observation at the Carney Hospital led us to exam- 
ine medical literature for pertinent information. To our sur- 
prise we found that the text-books of surgery either dismissed 
the subject with few words or said nothing at all of it. We 
could find but scant information (chiefly scattered reports of 
one or two cases) in English and American medical literature. 
A search of the German and the French, however, disclosed 
reports of several series of collected cases as well as interesting 
discussions of the general subject. Such information as we 
have been able to cull from these ‘sources and from a study of 
additional cases will be set down in this paper. The subject 
in its entirety goes far beyond the limits of a single communi- 
cation, and only that phase of it exampled by our own case will 
be treated herein. 

Ureteral stricture may be congenital or acquired. Of the 
latter, which is the less frequent, we shall have nothing to say. 
We shall have to do only with congenital stricture and shall re- 
gard the word ” stricture ” in its wide sense, including in the 
term any narrowing of the ureter even up to complete imper- 
meability, sharply localized narrowings as well as those which 
may include the whole or any part of the structure. In other 
words, we shall treat of congenital atresia (narrowing) of the 
ureter, partial, complete, or even accompanied by aplasia (im- 
perfect development). 

EMBRYOLOGY. 

A grasp of the essential features of the embryonic develop- 
ment of the genito-urinary apparatus will enable us to under- 
stand better the possibilities arising from congenital faults, 
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and will detemiine more clearly the limits within which 
propose to hold this discussion. 

In early embryonic life the genito-urinary and the intestinal 
tracts have a common termination in the cloaca. The first 
rudiment of the permanent renal system (the ureter and the 
kidney) arises at the beginning of the second month of fetal 
life as an outgrowth with a narrow lumen from the dorsal 
side of the Wolfifian duct, close to the termination of the 
latter in the cloaca. This outgrowth, the renal bud, the stalk 
of which represents the adult ureter, develops in a general 
upward direction and soon shows at its blind (upper) extrem- 
ity a bifurcation, the forerunner of the adult renal pelvis; the 
two divisions of the bifurcation represent the chief renal calyces 
in the adult. The mesodermal tissue surrounding the bifur- 
cation and its branches contributes to the formation of the 
adult renal parenchyma. In time the cloaca shows a tendency 
to differentiation, becomes smaller, and the common opening 
of the ureter and Wolffian duct is now in the bladder, to the 
formation of which the cloaca and allantois have contributed, 
In the further course of development the ureter and Wolffian 
duct begin to separate (from above downward), and the seg- 
ment common to both finally disappears, the ureter and duct 
acquiring separate openings; these are at first close to each 
other, but subsequently, because of the enlargement downward 
of the space between them to form the prostatic urethra, they 
are far apart, the ureter terminating in the trigone of the blad- 
der and the Wolffian duct (the future vas deferens, etc., of 
the adult) in the prostatic urethra as the ejaculatory duct. ^ In 
the meantime, the cloaca as such has vanished and the hind- 
gut has separated entirely from the anterior division. In w 
female the Wolffian duct practically disappears entirely: 
usually only an unimportant remnant remains in the roa 
ligament. Occasionally, however, it persists as a compeey 
or partially open duct (Gartner’s duct) passing “ 
superficial tissue of the cervix and vagina “d terrain 
Oil vulvar cleft at the outer side of the wpial “pe” « 
the duct of Bartholin.' This is, of course, but a mere 
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of the story. To those interested in the detail of the embryo- 
logic development of the genito-urinary tract and in anomalies 
resulting from congenital defects and vagaries therein, Hunt- 
ington’s ^ Harvey lecture (upon which I have drawn for much 
of this paragraph) will be most attractive. 

It is chiefly important for us to carry along three facts 
bearing on this phase of the subject, viz.: (i) the early com- 
mon cloacal termination of the rudimentary genito-urinary 
and intestinal tracts and their subsequent complete separation ; 
(2) the primary origin of the ureter from the Wolffian duct, 
which in the male represents the future vas deferens, ejacula- 
tory duct, etc.,* and (3) the early common opening of the 
ureter and Wolffian duct in the embryonic bladder and their 
later acquisition of separate openings, at first close together 
but finally far apart. Now with these facts in mind it is clear 
that an arrest or a failure or an imperfection of development 
may have to do with an ureter opening or evidently intended to 
open, (i) into the intestinal tract, or (2) into the genital 
tract, or (3) into (a) the bladder or (&), as a rare occurrence, 
elsewhere usually in connection with some persistent remains 
of the Wolffian duct. With the first two of these divisions the 
paper will not deal. It will be limited to a discussion of 
congenital strictures of such ureters as may be included under 
class a of the third division. Cases falling under class b 
have been reported by Forster,® Secheyron,® Vrolik,® Ort- 
mann,® and Tangl.'^ Though they form an interesting series, 
no further consideration will be given them here, and only 
such congenitally strictured ureters as open, or were evidently 
intended to open, into the urinary bladder will be brought into 
question. Much that will be said of them would be equally 
true of such ureters opening into the intestinal or into the 
genito-urinary tract, but these divisions have sufficient matter 
peculiar to themselves to merit separate consideration. 

ANALYSIS OF CASES REPORTED. 

In 1896 Schwarz,® in the course of a long general article, 
reported 22 cases which come within the limits of this paper. 
To these Welz ® added six cases in his Inaugural Address in 



6oo 


JOHN T. BOTTOMLEY. 


1903. Twenty-eight additional cases * (making a total of k6) 

hithprt representing scattered, 

hitherto uncollected reports from medical literature. Six cases 

are reported here for the first time, one through tlie courtesy 

Boston City Hospital, another 
(Case I) by the kind permission of Dr. E. Channing Stowell 
of the Massachusetts Infant Asylum, three others by courtesy 
of the Drs. Mayo, Rochester, Minn., and the sixth, a personal 
case from the surgical service of the Carney Hospital. 

Of these 56 cases, 25 occurred in males, 16 in females, 
while in 15 cases (including monstrosities and pathologic 
specimens) no mention of sex was made. One would expect, 
however, tliat it would have no particular influence here. 

A study of the ages shows that in some cases the defect is 
immediately incompatible with life, that in others it quickly 
develops to that stage of incompatibility, that in still others it 
remains latent in its effects till in some way infection starts up, 
and that in many it exists unsuspected during life and is found 
only at autopsy after death from other causes. To avoid 
tiresome figures, it may be said that a very striking feature is 
the number of cases discovered in subjects under five years ot 
age and in those over sixty; in other words, at the extremes of 
life. 

Forty-five cases had to do with single and ii with super- 
numerary ureters. The left ureter was affected in 27 in- 
stances, the right in 17, both ureters in 10, and two reports 
fail to mention the side affected. Of the ii supernumerary 
ureters, 6 were on the left side and 5 on the right; in 6 the 
upper ureter and in 3 the lower was affected. In 2 cases the 
supernumerary ureters merged into a cornmon trunk near t le 
bladder. All this is not entirely in agreement with Veau, 
who spealcs of the frequency of the congenital defect in connec 
tion with supernumerary ureters and asserts that the upper 
ureter is almost always affected. _ 

* Since I had received the proof of this paper for 
Codman, of Boston, called my attention to ^ JjedJj and 

and which I had overlooked. These appeared m the Boston J 
Surgical Journal of May 28, 1908, and of August 5 , ipop- 
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ETIOLOGY, 

The exact etiology of the defect is, of course, obscure. 
Men of equal repute sometimes hold diverse opinions as to the 
cause of certain features of the same case. It is generally 
agreed, however, that the malformation is the result of a 
primary defect, or of an arrest of an earlier embryonic stage, 
or of a secondary retrogressive metamorphosis, Mutach con- 
sidered his case (Case XXVII) to be tlie result of an arrest 
of a fetal stage, contrary to the opinion of Virchow, who 
looked on it as the result of a past inflammatory process. 
Weigert believed that the cystic kidneys in his case (Case 
XXVI) were not the expression of a primary defect, nor 
of an arrest of development, but of an entirely secondary 
l^rocess. This seems reasonable, inasmuch as the upper por- 
tion of the ureter and the renal pelvis develop from and after 
the lower ureter, and in such a case as Weigert’s the lower 
part of the ureter must have existed once and have been de- 
stroyed. Still, whatever the etiologic factors may be, our 
interest in them is only academic; for over them as causes we 
can have no control, and it is through their effects alone that 
they appear and appeal to us. 

LOCATION AND RESULTS. 

Now these effects are concerned with two factors, (a) the 
location and the form of the stricture, and (&) its after 
results. 

The Location . — In several instances (Cases XXVI, XXXI, 
v.g.) a portion of the ureter was wholly fibrous, while in 
others (Cases XXVIII, XXXIII, XLIII, L, LI, v.g.) the 
ureter was impermeable throughout and was represented only 
by a fibrous cord — a functionless ureter. Teyssedre® col- 
lected reports of ii such cases. The further development of 
this defect leads to absence of the kidney and of the whole or 
a portion of the ureter. Teyssedre reported 74 observations 
of this condition. In 8 cases of our series the stricture was 
located in the upper third of the ureter, usually at or close to 
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the opening: into the renal pelvis. In 36 instances the obstruc- 
tion was in or very close to the bladder. Nichols’s case showed 
stricture both at the upper and at the lower end of the same 
ureter, and Allen and Parker’s at the lower end of one ureter 
and at the upper end of the other. The same ureter may pre- 
sent alternating portions with and without a lumen (Case 
XXVII). However, leaving the great rarities aside, it is fair 
to assume that the ureter, if present, in the great majority of 
cases reaches the bladder and that the stricture is usually in or 
very close to that organ. 

The Form . — This varies very much. It may be repre- 
sented by a sharply defined narrowing (Cases XL, LIII), 
or may take the form of a section with a length varying from 
one-fourth inch to four inches of the calibre of a fine probe. 
The stricture may be passable or impassable. 

The most important, and, in their effects, the most far- 
reaching modifications of form are seen in the obstructions at 
the lower end of the ureter. In these the ureter usually 
reaches the bladder and in most instances ends there in a blind 


sac. This blind end may be just beneath the mucous lining 
of the bladder, may lie in the muscular layer of the bladder 
wall, or may just reach the outer wall. If the blind end is 
in the muscular layer and one examines the bladder from 
within, eitlier there will be no trace whatever of an ureteral 
opening, or in its place will be seen a dimple, a shallow invag- 
ination of the mucous membrane. If the blind end is just at 
or in the outer layer of the bladder wall (and this is a rather 
unusual occurrence), there may appear just above it a localize 
dilatation of the ureter which takes the form of a 
behind, ie., outside, the bladder (Cases XIX, XXII, XX 
It is conceivable that this external pocket, if large, may com 
press the bladder, crowding in the posterior wall, or 
women, even bulge tlie vesicovaginal septum.® In ase > 

the cyst was as large as an egg. In ’rdet 

localized cyst-like formation does not take place, 
becomes dilated throughout its length. „ do witli 

The most interesting forms, however, hav 



CONGENITAL STRICTURES OF URETER. 


603 

the ureters ending just beneath the vesical mucous membrane. 
These produce a cyst-like protrusion of the mucous wall into 
the vesical cavity. The protrusions range in size from that of 
a small pea (Case V) to one completely filling the bladder 
(Cases XI and XIV) ; the smaller are usually hemispherical 
in shape; the larger are either triangular or finger-shaped, 
sometimes reach the vesical opening of the urethra, may pass 
varying distances along the course of the latter (Case XII), 
and in women may even appear at the external meatus ( Cases 
VI, XIII, XVII). When empty, they are flat and flaccid; 
when full, are finger-like, pear-shaped, and tense, broader and 
thicker at the base, and gradually tapering and thinning in the 
direction of the tip. Occasionally one ends in a bulbous 
enlargement (Case VI). They exhibit lengths varying from 
0.5 cm. (Case I) up to 6.5 cm. (Case IX). The diameter at 
the base varies from 2 cm. (Case XII) to 5 cm. (Case IX). 
They are lined on one side by the ureteral and on the other by 
the vesical mucous membrane. The ureteral opening into 
these pouches may be bristle-like or may be an aperture 2 cm. 
in diameter. In all Brinon’s observations the protrusion 
connected with an ureteral dilatation. Such a condition would 
be expected; for usually (in 12 out of 17 cases in this series) 
the protrusions are blind cul-de-sacs without an opening into 
the vesical cavity. In 5 cases there was a communicatioh be- 
tween the protrusion and the vesical cavity, almost invariably 
by minute openings at the tip or on the side of the former. A 
supernumerary ureter gave rise to this form of ending in 8 
cases, a single ureter in 9 cases. It is usually unilateral, but 
Burckhard reports an instance (Case II) in which it was bilat- 
eral. The contents of the protrusions is usually a clear fluid ; 
it may vary considerably in color in shades of brown and 
yellow. Sometimes a muddy or cloudy fluid is' seen ( Cases 
VIII and I). 

Effect on Ureter . — ^When the obstruction is at the lower 
end, the ureter is almost invariably dilated, thin-walled, and 
tortuous. It varies in size from that of a pencil to that of the 
small intestine. Various observers use descriptive terms which 
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1 1 t tremendously ” and “ enormously 

dilated It becomes widened and lengthened. Occasionally 
It IS lobulated, shows windings and twistings, kinks and folds, 
and has been described as having '^the appearance of a string 
of sausages. In such cases the wall on section is found to be 
thin and to show valve-like folds, which in places narrow the 
lumen. This may represent a persistence of the fetal type of 
ureter, for Hamann^^ finds that spindle-shaped dilatations and 
tortuosities of the ureter are nearly constant in the foetus and 
therefore normal. Byron Robinson, too, notes that all mam- 
mals possess ureteral dilatations and constrictions, which are, 
in his opinion, heritages from the Wolffian body, enhanced by 
environment, as erect altitude. It is an anatomic fact that 
where an ureteral constriction exists from heritage or is a 
pathologic condition, an ureteral dilatation will exist proximal 
to it. 

In but three cases (Cases II, IX and XVI) is the ureteral 
wall described as “ thickened,” though Forster asserts that 
the walls keep their noraial thickness or grow thicker. This 
was certainly not true of our own case. Intercurrent inflam- 
matory processes, however, might produce such a condition. 
Shield (Case XXXVIII) reports an unusual case in which an 
enormously dilated ureter filled the whole pelvis with its dis- 
tended coils, which pressed on the rectum and on the other 
ureter. In but one instance (Case XXVIII) in this series was 
mention made of the fat layer about the ureter and pelvis to 
the frequency of which Veau called attention. When there 
is a double ureter, the two, though usually in the same fibrous 
envelope, ordinarily follow separate paths. Veau, however, 
has often seen the dilated abnormal ureter twine about^ t e 
healthy ureter. Forster relates wdiat is probably a unigu 
case (Case XL VIII) in which a much-dilated 
opened into the bladder on the left side. The effect ° ° 
tion at the upper end of the ureter is too well Icnown 

‘’“Tpr «T «« PMs mid Kidney.-Hm flie 
striking; for either an enormous hydronephiosis 
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marked primary atrophy may result from ureteral obstructions 
of the same location and character. It is only fair to state 
that, judging from a study of the present series, hydronephrosis 
of varying degree is the rule. It may show itself simply 
as a slight or a moderate distention of the pelvis, or it may 
present as an enormous cyst filling the whole abdominal cavity, 
with only remnants of the true kidney tissue in the cyst wall 
(Case XVI). Between these extremes many intermediate 
grades are seen. Infection, direct or indirect, produces its 
usual disastrous effects, and in some cases completely disorgan- 
ized kidneys are found. In kidneys with supernumerary ure- 
ters, that half of the organ from which the affected ureter runs 
usually shows characteristic hydronephrotic changes, while the 
rest of the organ is normal. The only exception occurs when 
both ureters unite to form a common trunk after leaving the 
kidney. 

Several cases (Cases VIII, XI, XXXIX, XLV, v.g.) of 
this series showed a marked degree of renal atrophy, the kidney 
in one case (XXXIX) being of the size of a bean. Study 
of these cases shows no sufficient reason why atrophy should 
have ensued rather than hypertrophy, ’ Undoubtedly, some of 
the cases were examples of secondary atrophy, but a micro- 
scopic examination would probably have proven some of them 
to have been primary. Lindemann produced complete ex- 
clusion of the ureter by ligature in six dogs, and in three simple 
primary atrophy of the kidney followed, while in three others 
simple hydronephrosis was the result. He concluded from a 
careful experimental study of the subject, that whether a 
primary atrophy of the kidney or an hydronephrosis develops 
in animals after ligature of the ureter depends on the grade of 
development of the compensatory anastomosis through the 
vessels of the capsule. The intrapelvic pressure following the 
ligature blocks the renal vessels coming in at the hilus, and 
the further effect of the ligature depends on the amount of 
blood the kidney substance can get through anastomosis be- 
tween the kidney substance and its capsule. Kidney atrophy 
means a primary insufficiency of compensation through the 
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Mood supply of the capsule. On the contrary, if the capsular 
blood supply is free, hydronephrosis will follow, and the fluid 
will accumulate again and again after tapping. Sollman, 
Williains, and Briggs,^® in a series of experiments somewhat 
like Lindemann’s, found hydronephrosis in every case (four 
dogs). Chemical examination of the fluid thus accumulating 
in tlie kidney showed it to be a transudate poor in proteids and 
chiefly noteworthy because of the absence of notable amounts 
of the specific urinary constituents. Complete ureteral ob- 
struction, then, probably means rapid cessation of the true 
secretory function of the kidney; if a collection of fluid ensues, 
it is not urine but is a transudate (Case XI). Partial obstruc- 
tion does not mean such cessation, and the resulting accumu- 
lation of fluid is an uronephrosis (Lindemann), Almost all 
cases of the present series showed what was practically a com- 
plete ureteral obstruction ; the reports of such as showed par- 
tial obstruction contained no chemical study, and consequently 
no further information on this point can be drawn from them. 
In the light of our present knowledge it is very probable, 
however, that Burckhard’s case (Case II) was one of 
uronephrosis rather than of hydronephrosis. The same is 
true of Drew's cases (XXXV, XXXVI). Lindemann's con- 
clusion as to the occurrence of hydronephrosis and atrophy 

has been generally accepted. 

Of course, in the above paragraph true primary atrophy 
of the kidney is meant in contradistinction to the atrophy sec- 
ondary to hydronephrosis, which is a progressive pressure 
atrophy with flattening of the papillae, obliteration o t e 
uriniferous tubules and of the glomeruli which goes on i 
only a few remnants of kidney tissue remain fattened on in 
the wall of the cyst, Lindemann asserts tliat for true ly 
dronephrosis persistence of the glomeruli 

Several cases of the present series sho^ved m 

kidney only a conglomeration of cysts, 7are the 

Whether they represent primary congenital deteers 
last stage of a secondary process is not apparent. 
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The kidney of the opposite side shows only hyperasmia and 
compensatory hypertrophy in the uncomplicated cases. 

Effects on the Bladder . — ^The cystiform protrusions of the 
blind-ending ureter into the bladder may cause marked second- 
ary pathologic changes in the bladder, in the other ureter, or 
in the other kidney. The protrusion from a supernumerary 
ureter may block the opening of the healthy ureter of the same 
side (Case I). The pocket may be so large as to block the 
ureteral opening' of the other side. In other cases it may 
wholly obstruct the vesical opening of the urethra, give rise to 
a distended, hypertrophied bladder, and set going the usual 
sequelae of retention of urine. Examples of all these possi- 
bilities are present in the appended abstract. 

SYMPTOMS AND DIAGNOSIS. 

In our series, 19 cases gave either subjective or objective 
symptoms, which may be attributed with fairness directly or 
indirectly to the congenital trouble. In ii cases where one 
might expect symptoms, none were mentioned in the histories. 
This, of course, does not make first-class evidence; for most 
of the cases were reported more from the pathologic than from 
the clinical point of view. Many cases occurred in subjects 
too young to make complaints. On the other hand, Heller 
instances a case (Case XVI) of a seventy-nine year old woman 
who died of pneumonia, in whom autopsy disclosed an hy- 
dronephrosis practically filling the whole abdomen. Bos- 
trom’s case (Case XI) indicates that even a moderate 
protrusion into the bladder may exist for some years and be 
without symptoms. It is, of course, sufficiently evident that 
a strictured ureter on one side with a resulting renal atrophy 
or even with a moderate hydronephrosis might exist indefi- 
nitely without symptoms, if no intercurrent infection set in. 

The symptoms, in such cases as gave any, varied much, 
and it is impossible to draw from them any picture that would 
definitely determine in future cases a diagnosis of congenital 
stricture. Some trouble with urination, usually frequency, is 
the most common complaint. Cases VII and LI, and one of 
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blood supply of the capsule. On the contrary, if the capsular 
blood supply is free, hydronephrosis will follow, and the fluid 
will accumulate again and again after tapping. Sollman, 
Williams, and Briggs,^® in a series of experiments somewhat 
like Lindemann’s, found hydronephrosis in every case (four 
dogs). Chemical examination of the fluid thus accumulating 
in the kidney showed it to be a transudate poor in proteids and 
chiefly noteworthy because of the absence of notable amounts 
of the specific urinary constituents. Complete ureteral ob- 
struction, then, probably means rapid cessation of the true 
secretory function of the kidney; if a collection of fluid ensues, 
it is not urine but is a transudate (Case XI). Partial obstruc- 
tion does not mean such cessation, and the resulting accumu- 
lation of fluid is an uronephrosis (Lindemann). Almost all 
cases of the present series showed what was practically a com- 
plete ureteral obstruction ; the reports of such as showed par- 
tial obstruction contained no chemical study, and consequently 
no further information on this point can be drawn from them. 
In the light of our present knowledge it is very probable, 
however, that Burckhard’s case (Case II) was one of 
uronephrosis rather than of hydronephrosis. The same is 
true of Drew’s cases (XXXV, XXXVI). Lindemann’s con- 
clusion as to the occurrence of hydronephrosis and atrophy 
has been generally accepted. 

Of course, in the above paragraph true primary atrophy 
of the kidney is meant in contradistinction to the atrophy sec- 
ondary to hydronephrosis, which is a progressive pressure 
atrophy with flattening of the papillae, obliteration of the 
uriniferous tubules and of the glomeruli which goes on til 
only a few remnants of kidney tissue remain flattened out m 
the wall of the cyst. Lindemann asserts tliat for true h) 
dronephrosis persistence of the glomeruli is cliaracteristic. 

Several cases of the present series showed in place ° ^ 
kidney only a conglomeration of cysts, several separate poc 'C^s^ 
Whether they represent primary congenital defects or arc 
last stage of a secondary process is not apparent. 
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he kidney of tlie opposite side shows only hypersemia and 
ensatory hypertrophy in the uncomplicated cases. 
ffects on the Bladder.— Tht cystifomi protrusions of the 
■ending ureter into the bladder may cause marked second- 
lathologic changes in the bladder, in the other ureter, or 
c other kidney. The protrusion from a supernumerary 
r may block the opening of the healthy ureter of the same 
(Case I). The pocket may be so large as to block the 
ral opening' of the other side. In other cases it may 
ly obstruct the vesical opening of the urethra, give rise to 
.tended, hypertrophied bladder, and set going the usual 
ite of retention of urine. Examples of all these possi- 
cs are present in the appended abstract. 

SYMPTOMS AND DIAGNOSIS. 

n our series, 19 cases gave either subjective or objective 
^toms, which may be attributed with fairness directly or 
’cctly to the congenital trouble. In ii cases where one 
It expect sjTOptoms, none were mentioned in the histories. 

of course, does not make first-class evidence; for most 
le cases were reported more from the pathologic than from 
clinical point of view. Many cases occurred in subjects 
young to make complaints. On tlie other hand, Heller 
inccs a case (Case XVI) of a seventy-nine year old woman 
► died of pneumonia, in whom autopsy disclosed an hy- 
icphrosis practically filling the whole abdomen. Bos- 
n s case (Case XI) indicates that even a moderate 
[rusion into the bladder may exist for some years and be 
lout symptoms. It is, of course, suflSciently evident that 
rictured ureter on one side with a resulting renal atrophy 
even with a moderate hydronephrosis might exist indefi- 
‘ly without s>*mptoms. if no intercurrent infection set in. 
The s\*mploms, in such cases as gave any, varied much, 
It is impossible to draw from them any picture tliat would 
luitcly dctcnninc in future cases a diagnosis of congenital 
cturc. Some trouble with urination, usuallv frequency is 
most common complaint. Cases VII and LI, and one of 
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Mayo’s (see text) had temporary and recurrent hsematuria. 
The reason for this in uncomplicated cases is difficult to under- 
stand. It is by no means a common symptom, and, when 
present, is usually not so to a marked degree. Yet in Mayo’s 
case it continued for seven weeks at a stretch and was suffi- 
ciently profuse to produce pallor. Painful micturition and 
strangury were mentioned in one instance. Drew’s cases 
(Cases XXXV and XXXVI), which may, perhaps, be re- 
garded as typifying cases with obstruction high in the ureter, 
complained of increasing pain and discomfort in the loin and 
frequency of micturition; both cases exhibited tumors in the 
loin. Here diagnosis of hydronephrosis must have been rela- 
tively easy, but the congenital cause could not have been 
foretold. Pain in the loin with a sausage-shaped tumor rising 
from the pelvis was present in our case at the Carney Hospital, 
Cystiform protrusions into the bladder, when they are large, 
are apt to give very marked symptoms, both subjective and 
objective. Bostrdm’s two cases (Cases XI and XIV) serve 
best to indicate what may probably be regarded as typical ex- 
amples, His first case (Case XI) was that of a child six 
months old, who shortly after birth developed an increase in 
size of the abdomen which in a few weeks became very well 
marked. The child for days would pass no urine; when he did 
pass it, it was in large amounts and showed nothing charac- 
teristic. When two months old the boy had an evident three- 
lobed tumor, one lobe in the middle abdomen coming out of 
the pelvis and rising to the level of the umbilicus; each loin 
was occupied by a lobe of the tumor, which represented, as 
autopsy show'^ed, a much distended bladder, and a double h)- 
dronephrosis caused by a cystic protrusion into the bladder 
sufficiently large to block the urethral and other ureteral open 
ing. Bostrom’s second case (Case XIV), a boy of tuere, 
had been healthy up to his eleventh year. Then night 
tinence began ; six months later frequent, painful, and di icu 
micturition was present. At that time the abdomen 
increase in size, and a fluctuant, movable, non-seiisi n 
kidney-shaped tumor was found rising out o 
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])clvis to the level of the umbilicus, its upper end 
free and its lower end fixed in the pelvis apparently to 
the bladder. The right loin was more resistant than the 
left, but no tumor could be made out there. In the left lumbar 
region could be felt a sausage-shaped mass. The urine was 
negative. The autopsy showed an atrophied left kidney, a> 
much dilated left ureter, a distended bladder, and a marked 
right hydronephrosis, all the result of a cystic protrusion into 
the bladder blocking the urethral opening. These, of course, 
are marked cases and for that very reason are quoted somewhat 


at length. 

Schwarz “ in commenting on these cases makes some perti- 
nent observations with regard to diagnosis. In such a case 
as Case XI, for instance, catheterization of the bladder, while 
it might remove some urine, would nevertheless not cause the 
tuedian tumor to disappear wholly, and the tumors in tlie 
loins would be entirely unaffected. He calls attention to the 
possible significance of the long-continued retention of urine, 
alternating perhaps with involuntary micturition, which last 
would occur in the horizontal position with elevation of the 
pelvis because of the falling back of the distended cul-de-sac 
from the urethral opening. How practical these suggestions 
are is questionable. Much would depend, it seems to us, on 
the degree of distention of tlie cul-de-sac and the closeness of 
it.'; application to the bladder wall. 

The Cooper-Rose case (Case LI) also is instructive from 
a diagnostic stand-point. The patient, a woman of twenty- 
eight, had for thirteen years been treated for a supposed 
ovariatt tumor, which occupied much of the left side of the 
abdomen. For eleven years the patient’s general condition 
uas but little disturbed. Then pain and discomfort began. 
Alter her death at the age of thirty it was found that the 

tumor v.’as a huge left pyonephrosis secondan-^ to a Avholly 
impermeable left ureter. ' ^ 


This congenital condition may coexist witli other surgical 
kidnp- affections. In Lilienfeld s case (Case XV) and in one 
of Mayos fCnsc LII) a stone was found in the renal pelvis. 
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In both these cases the stricture was at the vesical end of 
ureter. In another of Mayo s cases (Case LIII) an almost 
complete stricture was found in. below the kidney in tlie 
course of a nephrectomy for a tuberculous pyonephrosis. 
There was no explanation for the stricture other than on 
congenital grounds; the ureter below it appeared entirely 
healthy. 

The urine is usually negative. Nichols’s case and our 
case showed a moderate leucocytosis and a moderate rise oi 
pulse-rate and temperature, but it is by no means clear that 
the ureteral condition had anything to do with this. 

Infection will bring its usual train of symptoms. It is 
more to be feared in these cases because it may reach and 
affect the remaining sound kidney with disastrous results. 
The cystiform protrusions that have been of sufficient length 
to protrude from the external meatus, and have either sloughed 
or have been punctured, have invariably become infected, and 
always with fatal outcome. 

Perhaps a knowledge of the existence of cases of congeni- 
tal stricture of the ureter and of its results, and a more careful 
examination with that knowledge in mind, would have made a 
pre-operative diagnosis possible in Nichols’s case and in our 
case at the Carney Hospital. However, in no case yet re- 
ported has such a diagnosis been made. The present wide- 
spread use of cystoscopy will render much easier the recogni- 
tion and significance of the cystiform protrusion into the 
bladder. Young’s case (Case VII) is illustrative of this fact. 
Ureteral catheterization and the X-ray (collargol plate) 
find wider and wider use as aids in determining the location 
of strictures (Cases LII and LIII). 

THE OPERATED CASES. 

Cases have been operated on by Drew (Cases 
XXXVI), Dudley Allen (XLVII), Wipple (XXD ), ^> ’ 
Nichols, and the author. In no case was the dia.gnosis 
previous to operation. Of Drew’s cases one 
the other relieved, by pyelo-ureteroplasty, of tlie el ec 
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genital stricture near the renal pelvis. A perusal of his re- 
port makes one consider whether some of the cases instanced 
as examples of misplaced or abnormal origin of the ureter 
from the pelvis may not be more apparent than real, and 
whether the true situation may not be a pelvis so dilated 
through the effects of an ureteral obstruction (probably high) 
that its lowest level is forced below the point of origin of the 
ureter, thus causing that point to appear abnormally elevated. 
Again, his reports lead us to advise that in all cases of so- 
called idiopatliic hydronephrosis not only should aberrant 
blood-vessels be sought for, but the calibre of the upper ureter 
should be carefully explored for stricture. To us these con- 
siderations appear practical. 

The cases operated by Dudley Allen and by Wipple are also 
interesting, but for quite a different reason, in that they show 
how effective is a simple nephrostomy even in patients both of 
whose ureters must have been entirely obliterated at some 
point. In each case after a nephrostomy on one side all the 
urine escaped by the nephrostomy wound, none passing by 
the urethra. Wipple’s patient, a woman of twenty-five, had 
had a right nephrostomy at the age of fourteen, and since that 
time had discharged all her urine through the operative open- 
ing; in her twenty-fifth year a left pyonephrosis made neces- 
sary extirpation of the left kidney. Recovery followed. 
Allen and Parker tell of a two and a half year old boy on 
whom a ncjdirostomy was done for a hydronephrosis filling the 
whole right side of the abdomen. Following this, practically 
all the urine wa.s passed through the operative wound ; yet the 
Iwy, aside from troublesome leakage about the tube, was 
perfectly well for over 12 years. Then nephritis showed itself 
and he soon succumbed. Autopsy disclosed a complete ste- 
nosis of the right ureter at the renal end and a congenital 
atresia of the left ureter near the bladder with a marked 
atrophy of the left kidney. 

Drew in his cases circumvented the cause of the trouble 
Wipple and Allen did away with its ill effects at least tem- 
poranly without removing the cause, but so far as I have 
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been able to ascertain Mayo’s case, Nichols’s case, and our 
case at the Carney Hospital are the only ones in which a suc- 
cessful removal of both cause and effect was possible and was 
accomplished. The histor}’- in brief of these three cases 
follows : 


CASE REPORTS. 

Mayo’s Case (personal communication of Dr. E. S. Judd, first assist- 
ant surgeon, St. Mary’s Hospital, Rochester, Minn.). — Female, married, 
aged forty-six. Seven years before consulting the Mayos she had passed 
bloody urine for a few days ; at and after that time she had more or less 
pain in the upper left quadrant of her abdomen, varying somewhat in degree 
at different times, and shooting through to her back but never extending 
downward; each year she had one or two spells of bloody micturition; 
these were usually of only a few days’ duration, but seven or eight months 
before entering St. Mary’s she passed bloody urine for seven weeks, be- 
came pale, and for the first time thought she would have to give up and 
go to bed. Since that attack she had been feeling worse. Frequency of 
micturition had been a constant symptom, at first accompanied by pain, 
but of late painless. There was general abdominal tenderness and some 
resistance across upper abdomen, especially to left of epigastrium. Ure- 
teral catheterization showed negative findings on the right; on the left, 
obstruction in the ureter near the bladder. Urine from the right side 
negative. At operation the left kidney and left ureter were removed. The 
kidney was hydronephrotic and the ureter was dilated to the size of flic 
small intestine. It showed a stricture about one inch above the bladder. 
Recovery. 

Nichols’s Case. — Male, aged nine. Several days previous to entrance 
to hospital the child was seized suddenly with general abdominal pain and 
vomiting; the latter was not a prominent symptom. The pain had gra - 
ually grown worse and finally became localized over the appendix region, 
bowels were constipated. Before examination there was general spasm 
of the abdominal muscles, voluntary on the left side, both voluntar) an 
involuntary on the right. Temperature ioi° F., pulse 104; white coun^, 
18,500. At operation the appendix was found to be normal. ‘icge 
dilated kidney and a much dilated ureter were removed. There 
contraction of the ureter just below the kidney, and a more 
(which would just take a fine probe) one-half inch above tie a 
Recovery. 


Author’s Case. — Male, aged six. One 
to hospital the boy had an attack entirely similar to ia 
which he was suffering at the time of his 
in bed four or five days then. He was well from la 
tAVO days before coming to the hospital, when lie fop 

plain of abdominal pain, sore throat, and malaise. 
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lowed, and the abdominal pain became much worse and localized 
itself in the left lumbar region, shooting up the back; no towe 
movement for fortj^-eight hours; never had sho^vn any urinary 
symptoms of any kind: no muscular spasm of abdominal muscles. 
Temperature 101.6" F. ; pulse 120; white count 16,400. A tender, 
sausage-shaped mass was palpable to the left of the spinal column 
above brim of pelvis. Though there was no history of blood- 
streaked mucus from the rectum, a probable diagnosis of intussus- 
ception was made. At operation a moderately large hydrone- 
phrotic kidney and a ureter dilated to the size of the small intes- 
tine were removed. There was a complete stricture 154 in. 
above the bladder. The ureter was atrophied below the point of 
stricture. Recovery. 


OBSERVATIONS ON DIAGNOSIS AND TREATMENT. 

The diagnosis in any case is not a matter of ease. As 
has been said before, the present wide-spread and skilful use 
of the cystoscope, of the ureteral catheter, and of the X-ray 
will result in the relatively frequent recognition of the trouble, 
at least when it is present in adults; for to-day even unex- 
plained frequency of micturition is sufficient ground for a 
cy.sloscopic examination. Lameness in the loin, pain, or an 
uncomfortable sensation there with some disturbance of urina- 
tion should rouse our suspicions of a possible hydronephrosis. 
In children, the question is a more difficult one, and probably 
a large proportion of the cases will in them still remain un- 
diagnosed. An increase in girth or a bulging in the loin may 
be the first sign in a child and should always lead to careful 
examination. Keeping in mind the possibility of the exist- 
ence of such a pathological entity as congenital stricture of the 
ureter in its various forms will, I think, be a step in advance 
As to the treatment, the means must fit the case. It is 
evident that certain cases will require a nephrectomy and an 
ureterectomy. Nephrostomy may sen'e as an emevgenev 
measure. Paracentesis of the abdominal tumors is mentioned 
here only to be condemned, and yet Case LI demonstrates that 
even such a measure may afford at least temporaiy^ relief to a 
Sd,v,.arz ^ .peak, of .he praeticabilfty o?;;t.„nng 
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from within the bladder the cystiform protrusions oi blind- 
ending ureters, or of excising a portion of their walls. In 
women this would probably be a relatively easy matter through 
an operating cystoscope. In men, it would seem to be a mat- 
ter of considerable technical difficulty. The combined intra- 
and extraperitoneal method of opening the bladder, advocated 
and practised by Harrington and C. H. Mayo, would, it seems 
to me, offer the best method of approach and of applying the 
necessary operative procedures to intravesical protrusions. In 
certain cases of cystic dilatation of the ureter just behind the 
bladder, ureterocystostomy might be practised.^'* Perhaps, even 
here, removal of the kidney and ureter would prove wiser and 
safer. 

It is probable that the future will see many more pre- 
operative diagnoses of the condition. 

ABSTRACT OF CASES. 

A. Cases Showing Protrusion into Bladder. 

Case I.“ — Female, aged five and a half months, had been ill for 
2}4 months with vomiting, diarrhoea, and loss of weight as symptoms. 
Physical examination was negative except for a purulent discharge from 
her right ear. Autopsy: abdominal organs negative. The right kidney 
(6 cm. by 3.5 cm.) and the right ureter normal. The left kidney (8 cm. 
by 4.5 cm.) shows a dilated pelvis filled with cloudy fluid; the kidney 
substance shows marked atrophy and small areas of infection. Arising 
close together from a common pelvis are two ureters united by fibrous 
tissue; both dilated and filled with cloudy fluid. The anterior one 
averages 3.5 cm. in diameter, and the posterior 2.5 cm. The walls are t m 
and delicate. Both ureters run together till bladder wall is reache , f ic 
anterior passes through the wall and opens normally into the b a ^ cr , 
its dilatation ceases when it enters the bladder wall. A little be ow an 
to the outer side of this the smaller, posterior ureter penetrates 
bladder wall and opens into a blind cystiform protrusion into die lumCT 0 
the bladder. The protrusion is 2 cm. in circumference and . 

by an uplifting of the tissue of the inner Avail of the bladder. It |S 
Avith cloudy fluid, and does not connect Avith the bladder cavity or avi 
of the other ureter. When filled, it obstructs the opening o * 
ureter of the same side and thus produced the hydronephrosis. 

Case II (Burckhard”).— Male, aged sixty-two, died of 
Double hydronephrosis, more marked on right Both 
bladder by very small openings at the tip of protrusions. 
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dilated just above bladder and just before reaching pelvis. Both ureters 
thickened. 

CAsn III (Davics-Colley”)- — Female, aged eighteen months. Left 
ureter shows a finger-like protrusion i in. long into lumen of bladder. 
Left ureter dilated to size of finger. Left kidney pyonephrotic (infection 
probably due to an attack of measles). 

Case IV (Beach”). — Female, aged five months. Well up to six 
weeks before death. Then trouble with urination began. Death in four 
days. Left kidney and ureter normal. The right kidney showed at its 
lo^\cr end an apple-sized C3'st from which ran a supernumerary ureter 
opening by a very small aperture into a blind cystiform protrusion into 
lumen of bladder. 

Case V (Ogle”).— Pelvis of left kidney widely dilated; the renal 
substance deficient. The left ureter dilated to size of pencil. Into the 
a cr projects a cyst the size of a small pea. This cyst communicates 

hi bristlc-hke openings both with the lumen of the bladder and with the 
uiiatcd ureter. 

Case VI (Johnson”) .-Female, aged ten days. The right kidnev 

dilated and cu^ng 

Left kidncj, though impcrfccth' divided into two c t. • 

- cap„„c. I. bo.h 

J m 1 cm. above point of entrance into bladder Acute evstiti/ 
right vcsico-urcteral orifice normal “Pro™ cystitis. The 

left side a protrusion covered with vfsical mucour'^°f 
downward, gradually incrcasincr in a "membrane extends 

nitnt, which with the parts in^their\atural Tot? ^ 

Icngth of Uic dilated urethral caml and occupied the whole 

«l>e Inbia. On its Posterior surfa?!^ 

ihe fioor of the urethra nearly as far as B.o o ‘T to 

enlargement presents a long rent onenino- ' ®*de the 

which a probe can be passed upward into fhruretet” t? 
utenne appendages, and intestine were normT Rum 
enlargement occurred on the sixth dn of the bulbous 

infection. day and child died of the subsequent 

Bloody 

w has complained Of frequency of micturitL T ? 

Mre of grape, at end of left ureteT • ^^^^o^cope showed a cyst 
cy.t swelled cut every tweniy TcondsTaT"' left ureteral opening; 

!om which a fine stream came As lono- ^ ureteral orifice 

rtmam dilated and would then’ cotapse intr""' ^''otild 

membrane. mto a mass of wrinl-i«^ 


Cov...,. 

v*A. r. \]IJ CT^nncl*) P/* i 

■ ".m, bro dtdTrr v"'"- 

“ 3 cm. long) which 
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merge into a common cavity (the true pelvis, 14 mm. broad), the lower 
end of which is continuous with the ureter (6 mm. wide). The part of 
the ureter just above the bladder gradually widens and passes directly into 
a pouch beneath the mucous membrane of the bladder, projecting into the 
vesical cavity. The cyst in the bladder, when full, is spherical and of the 
size of a walnut. It contains yellowish-brown, muddy, thin fluid and is 
situated much lower and nearer the urethra than is the opening of the 
right ureter. 

Case IX (Bostrom*). — ^Description of a pathological specimen. A 
cystiform projection of right ureter into bladder; left ureteral opening 
normal; no right ureteral opening. In its place is a finger-like projection 
of mucous membrane, 6.5 cm. long, flaccid in its empty state, pear-shaped 
when completely distended ; its greatest transverse diameter is 5 cm., and 
this is gradually reduced in the direction of the tip which is 5 mm. broad. 
It has no communication with the bladder. Its inner lining of mucous 
membrane is directly continuous with that of the right ureter, and the 
ureter opens widely into the cyst-like protrusion. The ureteral wall is 
somewhat thickened and the opening into the cyst is abnormally widened 
(12 mm.). The specimen does not show the upper part of the ureter 
and the kidney. It must be assumed that the much dilated ureter and the 
kidney were destroyed by the highest grade of hydronephrotic atrophy. 


The bladder was large and showed muscular hypertrophy. 

Case X (Otto‘). — Six months’ foetus. Large abdominal hernia; 
malformation of cloaca and pelvis; liver without gall-bladder; small intes- 
tine ends in the cloaca ; both kidneys without suprarenals ; absence of right 
ureter; left ureter dilated, tortuous, and ends in a blind sac in that por- 


tion of the cloaca which would correspond to the urinary bladder. 

Case XI (Bostrom*). — Male, aged twelve. Apparently healthy up to 
the age of eleven and a half ; then began to complain of urinaiy' sj^ptoras 
and to increase in girth; urination increased in frequency and in difiicuty, 
strangury; the boy was well nourished. Abdomen, particularly beta ten 
symphysis and navel, was considerably distended, and there was a non 
sensitive tumor, dull to percussion, lying close beneath the abdomina 
wall between the symphysis and navel ; the tumor was kidney-shape an ^ 
could be moved easily to the right or left. At the pelvic end it a as .xe^, 
the upper end was free; surface smooth; tensely elastic; on fixation 
doubtedly fluctuant. There was more resistance in the right tian in^^^^ 
left loin, though a distinct tumor could not be^ felt there, n 
lumbar region a long, sausage-shaped tumor with its long axis jing 
versely could be rolled under the finger. It was fluctuant an ' ‘ ^ ^ ^ 
partially on the spinal column and behind the intestine. nne - 
specific gravity of 1007, was acid, clear, with a trace of a .^ .,^5:5 
sediment. Puncture of the tumor between thc navcl ‘ 

gave a rvatery, clear, light-yellow acid fluid without^ a n 
did not coagulate on standing; it contained no hvdronephrc5!5 

as much chlorides as urine. The diagnosis lay turor-> 

and an echinococcus cyst. Double puncture of t ic «o 
was made with the hope of securing adhesion formation . 
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of opening .he .nn,orP. XXr 

An, op.,. sl.ov,.cd En— ~ of L l=f. 

tion of the vesical mucous membrane, iinor ni^nev renal 

ureter. Marked atrophy and abnormal position of the left 
blood-vessels abnormal. Marked hydronephrosis of the ”g«tjcidn y 
Enormous dilatation of the bladder. The 

branc through its tense filling wiUi urine completely closed the urethral 

opening so that urination was quite impossible. .... d- v* 

Cask XII (Rott*).— Male, aged fifty-two, dead of phthisis. 
kidney absent with its pelvis and vessels. Near the side of the fourth 
lumbar vertebra began the right ureter which increased distinctly m volume 
ns it went downward ; in places it appeared lobulated. In Ae right vesico- 
rectal space it was crossed by the vas deferens, with which it communi- 
cated by a very fine opening. Below this point the ureter reached a diam- 
eter of over 2 cm., but was narrowed at certain places by shallow constric- 
tions. It reached the base of the bladder at the normal place, but had no 
opening into it. In place of the normal opening was a half spherical cysti- 
form protrusion into the bladder lumen; its base reached to the- caput 
gallinaginis ; the protrusion had a diameter of 2 cm. and the ureter opened 
into it by a gradually decreasing lumen. The portion of the ureter below 
the vas deferens and the protrusion formed an elastic fluctuating cyst with 


walls under high tension. 

Cash XIII (Lcchler*).— Female, aged three months. Shrieked with 
every urination. Labia majora pressed apart by a cyst (size of dove’s 
egg) ; it was very tense and appeared to come through the vaginal open- 
ing. It looked like tlie bladder. It was replaced, but on the third day ap- 
peared again ; urine suddenly shot out from it. Death in 28 hours. Right 
kidney and right ureter normal ; left kidney was twice normal size and the 
upper half was cystically dilated. One ureter left the kidney in the usual 
way : from the cystic dilatation came a second ureter, which was widely 
dilated, shaped like a hen’s intestine, and ran tortuously through cellular 
tissue down into the pelvis. Base and body of the bladder normal; vesical 
neck somewhat lengthened; urethra wanting; the neck of the bladder 
opened directly into the outer air. The bladder was then opened through 
its anterior w.all and there appeared a "second bladder” which was the 
dil.alcd blind end of the ureter from the cystic upper portion of the left 
kidney. 


C.Asr. XIV (Bostrom*).— Pathological specimen from the body of a 
c,t.wec :s-old girl, .horily after birth there appeared a rather well-marked 
.abdominal swe ling which increased in size and which four months before 
ueath prerented as a thrcc-lobcd tumor, one lobe in the centre joined with 
one m e.,bf r ku.ncy region. The median one rose out of the pelvis to the 
knei o. tb.c navel; n seemed to be connected with the bladder. The child 

'’’"r®*' Mron.pl,ro4 
*’ hypertrophy of the bladder. 
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Case XV (Lih’enfeld ‘). — Pathological specimen from body of a male 
aged sixty-five, dead of typhoid. At upper end of right kidney is a 
structure which is assumed to be a degeneration of the parcnch>-ma. 
From the pelvis (contracted about a stone) of this portion of the kidney 
ran a ureter which proceeded with the normal ureter (joined to it by 
connective tissue), penetrated the bladder somewhat below it, and ended 
in a cystiform protrusion (filled with clear liquid) into the bladder lumea 

Case XVT (Heller *) . — Female, aged seventy-nine, dead of pneumonia. 
Autopsy showed an enormous, fluctuant cyst, arising from the right side 
and filling the whole abdominal cavity; scanty remnants of renal substance 
in the wall of the cyst; in bottom of sac was an opening which led into 
a dilated (2-3 cm. wide) ureter with a thick, flabby wall ; the ureter ran 
with many twistings and turnings down to the bladder and ended blindly 
in a cystiform protrusion into the vesical lumen. On the anterior surface 
of the cyst was a flattened kidney, from the pelvis of which a ureter led 
down and opened into the bladder above the other ureter of the same 
side. On the left, the otherwise normal kidney was separated into an 
upper and lower half, each with a fairly normal pelvis; from each pelvis 
ran a ureter; these joined just before reaching the bladder and opened 
into it by a common trunk. 

Case XVII (Geerdts*). — Female, three weeks old. Child had com- 
plained for eight days of a diarrhoea and abdominal distention. Sud- 
denly a tumor appeared at the vaginal opening. It came through the 
urethra and could be pressed back through it. A plastic operation was 
done on the urethra, but the tumor soon appeared again and^ finally 
sloughed. The child died of what seemed to be general peritonitis. 
Autopsy showed a general peritonitis; right kidney and ureter normal; 
on the left side a double renal pelvis; both dilated, especially the upper, 
which was filled with pus; from the lower ran a normal ureter which 
opened normally into the bladder; from the upper pelvis a dilated 
ran down and ended in the bladder in a cystiform protrusion, whic a 
finally passed through the urethra and formed the tumor mcntionc 
above. 

B. Cases Showing no Protrusion into Bladder. 

Case XVIII (Welz “).— Child, aged two and a half months. Ill four 
weeks. For the first two weeks had convulsions; then {ollowcd a wcc' 
of quiet; almost continual convulsions since. No vomiting; stoos }£ o''^ 
and thin; abdomen somewhat distended but soft. Autopsy shove ° 
lated left kidney; capsule easily removed; right kidney somew a ‘ * 

both ureters dilated, the right more than the left; rather sma , so 
thickened bladder with pale mucous membrane; opening 0 ngi , 
into bladder obliterated; hydronephrosis of both kidnejs, tn ern 


Case XIX (Meschede*).— Left kidney absent. right 

than half. In the bladder the ureteral orifice was .Z L'jn the 

side. Where the left one should have been was only a 
mucous membrane. On the outer bladder wall, correspon 
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Uon ol the within, was 

the upper part of which ran a f in the subperitoneal 

sL:\n’pS ..0. .0.. have 

'(Vizier")— Atresia ani; small kidneys and dilated ureters 

Left kidney larger than right; the left ureter goes to ir Js 

opening into it; the right ureter does not connect with the blazer, 
lo^wcr end narrows suddenly and connects with the rectal ampulla by an 

opening as fine as a hair. , . , • , +i,» 

Case XXI (Otto*). — Monster. Abdominal hernia, %yhich includes the 

liver, gall-bladder, stomach, pancreas, spleen, and small intestine. Behind 
the hernia were two kidneys; left kidney smaller; left ureter absent; 

right ureter ends in cloacal wall. _ _ 

Case XXII (Otto*).— Monster. Abdominal hernia; spina bifida; 
cloaca; two suprarcnals; wide, tortuous ureters which end in blind cysts 
not connecting with the bladder. Uterus, tubes, and ovaries reduplicated. 

Case XXIII (Montmollin*).— Full-term child. Arrest of development 
of intestine and urinary organs ; atresia ani ; large intestine ends in blind 
sac at level of promontory; similar ending of left ureter; right ureter 
connected with bladder by a fibrous cord. 

Case XXIV (Wipple’). — Female, aged twenty-five. At fourteen 
years of age sj-mptoms of right-sided hydronephrosis appeared, which indi- 
cated nephrotomy. All the urine flowed through the operative fistula; 
no urine came from bladder. In her twenty-fifth year, severe pain and 
tumor formation in region of left kidney; incision, evacuation of pus, and 
later extirpation of the left liydroncplirotic sac; left kidney atrophied. 
Recoverj'. There must have been congenita] strictures of both ureters. 

Case XXV.'— Alcohol preparation of eight months’ feetus, dead of 
suffocation. Beginning double hydronephrosis due to congenital atresia 
of ureters at vesical openings. Slight dilatation of both ureters. 

Case XXVI (^Ycigert *).— Specimen showing the abdominal and pelvic 
organs of a new-born, full-term child. Perineum included in the speci- 
men, no anal opening; rectum and large intestine much dilated; small 
intestine, liver, biliarj- passages, and stomach normal; left ureter opens 
into bladder normally; it is 14 cm. long, is dilated, and opens above into a 
dilated pelvis; calyces distended, papilla: flattened; otherwise, kidney and 
suprarenal normal. _ On the right side, no vesical opening of the ureter. 
The rectum opens into urethra near caput gallinaginis. In place of right 
k^ncy ,s a cong omeration of cj-sts to which go vessels from the aorta 
ormmg a ort of Inlus; from the conglomeration of cysts goes out a ure- 
e. winch for a distance of 2^ cm. has a visible lumen, and is then con- 
mned as a solid core to the posterior surface of the bladder, where it is 
Ion, No right seminal vesicle. 

C«r. xxvn (M,;Uch-).-M=k; <ikd ,hi,,v hours after birth Tu 

do"™ Tn,o?rto"t's“Su' 4 to:ved“^ 

on* were thin walled and contained clear Auid^' OpeSg'ofriSrureter 
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into bladder had a circumference of 2 cm., but the ureter narrowed as it ex- 
tended upward and was obliterated 5.5 cm. from kidney. It soon again 
showed a lumen and retained it till it reached the hilus and communicated 
by a minute opening with a calyx. The left kidney was simply a conglom- 
eration of cysts containing clear fluid. The left ureter had a normal 
vesical opening, but was completely obliterated 2 cm. above it, where it 
formed a fibrous cord, which, near the kidney, again took on a lumen 
which could be traced with a sound only to the hilus. Closer examination 
proved that it connected with a calyx as did the right ureter. 

Case XXVIII (Haviland”). — ^Male, aged eighteen. Well up to 12 
years of age when he fell 20-30 feet. He seemed to be only shaken 
up and a quick recovery followed. Since then, however, he had had pain- 
ful urinary incontinence; blood and pus in urine; autopsy showed left 
kidney degenerated into a number of sacs with contents resembling pus. 
Each sac was separated from its neighbor by a distinct membrane. An 
outlet from these sacs was not to be found. The left ureter was atrophied, 
impermeable, and surrounded by a thick layer of fat. The right kidney 
was pale and hypertrophied, and had at each end a cavity containing pus. 
The right ureter was much dilated and surrounded by fat and many in- 
durated lymph-vessels. 

Case XXIX (Osterloh^). — Girl, new-born. Double ureter on left 
side. The left lower ureter normal; the left upper ureter dilated and 
ended blind in a cyst behind the bladder. Upper half of left kidney 
was hydronephrotic. 

Case XXX (Stoltz*). — Right side of uterus well developed; the left 
horn had tube and ovary but was atrophied. The right kidney had two 
ureters ; the upper ran from a sort of thick-walled cyst downward to end 
blindly in the bladder wall on the left side. The lower ureter was en- 
tirely normal. There was no trace of left kidney. 

Case XXXI (Teyssedre*).— Male, aged one and a half years, dead 
of measles. Congenital absence of right kidney ; right suprarenal present , 
atrophy of right renal vessels; both ureterovesical orifices normal; ngit 
ureter permeable from bladder to level of iliac fossa; from there 
place where right kidney should be it is only a fibrous cord. The ot er 
genito-urinary organs are normal. , 

Case XXXII (Ferrand”).— Male, aged four and a half years, dead 
of diphtheria. Left kidney absent; left pelvis represented by a close O® . 
from the outer wall of which a dilated ureter ran down to a cjs 1 or 
dilatation outside the posterior bladder wall. . • , . Acad 

Case XXXIII (Fenwick”). — Specimen from a male, '/• j„j.. 

of cerebral hemorrhage. Right kidney enlarged but h^lth}’; c 
represented by a stiff-walled, multilocular sac of the ^.^..5. 

and containing a thin, white, opaque fluid glistening with choes 
tals. Wall of cyst is calcified. Left ureter is an impervio 


left ureterovesical opening in bladder. abdominal 

Case XXXIV (Pelissier =‘).-Male, aged twelve. For >c< r ^ M 
pain radiating into the loins; occasional inability to unn ^ 
loss of control of urination. The abdominal pain gre 
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dct"’ fluctuating tumor parallel to right groin. The X-ray showed a 
5 l;i rionc which was removed suprapuhically ; dramage; no tmpr-- 
nienf death. Autopsy showed abdominal organs normal, right ureter 
disLndcd lo sic oUhumb-. right kidney enlarged; left- ureter size of 
small intestine; both kidneys were simply pockets of pyo-uronephrosis, 
parenciiyma practically destroyed. Ureters could be cathetenzed only m 
a retrograde way and then only with filiforms, because of punctiform opeii- 
ings (like openings of lachrymal ducts) into bladder.^ This was evi- 
dently a congenital deformity which probably began in infancy and ivas 
progressive; infection came through formation of stone in bladder. 

Case XXXV (Drew“).— Female, aged thirty-four. Tumor in left 
loin for four years; it gradually increased in size, and pain as well as 
frequency of urination were accompanying symptoms. Operation: one 
pint of urinous fluid from renal pelvis; renal substance considerably dam- 
aged, but the organ was obviously still good; stricture (J 4 in. long) of 
ureter just as it entered pelvis. The stricture was not cicatricial but 
evidently congenital; it would just admit a probe. The ureter entered 
the hydronephrotic pelvis in. above its level : pyelo-ureteroplasty resulted 
in airc. 

Case XXXVI (Drew“). — ^Female, aged fifty. Tumor in left abdomen 
for 154 years. With its gradual increase in size pain began, and there 
was increased frequency of micturition. Operation: pints of urinous 

fluid from the pelvis. The kidney substance was not damaged. The 
upper four inches of ureter was much narrower than normal; orifice would 
just take a probe. Ureteral orifice enlarged by a pyelo-ureteroplasty. 
Marked improvement four months after operation. 

Case XXXVII (Corsy*). — Autopsy subject, dead of tuberculosis. 
Right Indncy was normal, except that pelvis is slightly distended with a 
clc-nr liquid that cannot be forced out; four cm. below the pelvis the ure- 
ter shows a stricture which diminishes the ureteral calibre by one-half. 
On the left side tlicrc is no hydronephrosis, but at the same level as 
on the other side there is an ureteral stricture which is not so well marked 
Pathological stricture is out of the question; there is no elbowing and 
no aberrant vessel. 

Case XXXVIll (Shield").— Male, aged seven months, complained 
0 dnarrhera and vomUmg for three weeks. On the right side completely 
fiU.ng the lorn was a large mass, firmly fi.xed, apparently solid and pal- 

1 f i-A Autopsy showed the mass to be an enlarged 

r:ght kidney of the sue of a cocoanuL Right ureter ended in a fibrous 

r.cbt ar.d the right ureter were filled with yellow nus c! 

0; whidi was unknown. pus, the source 
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Case XXXIX (Auscher *®) . — ^Male, aged one and a half years, dead of 
measles. Left kidney slightly enlarged; right kidney of the size of a 
bean, had arteries going to it In the bladder there was nothing abnorraaL 
In the pelvis and iliac fossa the right ureter was normal but slightly 
smaller than the left; just as it clears the fossa it diminishes rapidly in 
size and runs as a thin impermeable cord to the rudimentary right kidney. 
Testicles, vas deferens, etc., normal. 

Case XL (Handford”). — ^Male, aged nineteen. Great foot-ball 
player. He was seized suddenly with acute chorea and was sent to an 
asylum ; death in fourth week of illness. Autopsy showed a much enlarged 
left kidney ; the right kidney was represented by a cyst (size of a filbert). 
The right ureter, dilated to the size of the small intestine, contained 
clear fluid. Both ureteral openings were present in bladder, but a probe 
passed into the right ureter met an impassable obstruction inch above 
opening; right adrenal normal; right renal vessels atrophied but normal 
in origin and course. 

Case XLI (Pitt”''). — Male, aged twenty-two, killed by train. Left 
kidney distended and its pelvis considerably enlarged ; the left ureter at 
its junction with the pelvis was very small and would just take a probe 
the size of a No. 2 catheter. The kidney structure was practically normal. 

Case XLII (Ord”^). — Male, aged one year, dead of ansemia; hydro- 
nephrosis (side not mentioned) due to stricture at point of exit of ureter 
from renal pelvis; kidney dilated and contained urine turbid with pus- 
cells. 

Case XLIII (Pollock “). — Male, aged sixty-two. Twenty years be- 
fore he had had dropsy and general anasarca. Except for dizziness he 
had been well since then till very recently, when attacks of suppression 
of urine began; death from ursmia; autopsy showed an atrophic, cystic 
left kidney; the left ureter is impervious throughout its whole course 
and has no opening in the bladder; right kidney large and healthy. The 
right ureter was plugged at its lower end by a calculus. 

Case XLIV (Sainsbury”).— Female, aged thirty-four, dead of unc- 
mia. Right kidney shows adv'anced nephritis. Right ureter patent, e t 
kidney represented by a pyonephrotic sac filled with a soft, thick 
left ureter patent in upper two-thirds, but calibre was lessened, wo 
small, valve-like flaps at the same level effectually closed the out et 
the pelvis into the ureter; lower third of the ureter impermca e, no 
opening into bladder ; the valves and the impermeability congenita . 
this case the impermeability of the lower third of the ureter was a po 
tial rather than an actual cause of obstruction. -rtro- 

Case XLV ( Pitt *‘)— Young adult. The left kidney ^ f 
phied ; the right kidney only half normal size ; thick, dense s ric 
right ureter about Yz inch from renal pelvis. 

Case XLVI (Penrose ").— Male, aged twenty-five. _ 

absence of upper two-thirds of left ureter, and the left ki ney 


small and cystic. , 2 bjlf 

Case XLVII (Allen and Parker”’) .-Male, to * 

years, May, 1889, with a markedly enlarged abdomen 


I 
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„ nf fillinsr the whole right side. Operation. A greatly 
3 W„"y t,.M .= nation of fluid. A„ attempt to shell t out 
S“o t Xn “tcauso the cltild teas in poor condition. Dramage. 
Patient recovered from the operation. For a few weeks he passed a few 
Lchms ot urine per mllmm. After this time all 5“^ 
bv the natural channel ceased, and up to the time of his death (February, 
JM2) he passed no urine whatever except through the operative opening 
in his side. Apart from the annoyance of wearing a silver tube in the 
opening which discharged constantly into a rubber bag, and apart from 
the fact that no satisfactory way could be devised for collecting the urine 
at night, the boy was perfectly well, went to school, etc., and appeared to 
be in normal health till June, 1900. Then the tube began to trouble him 
greatly and he was much annoyed by leakage of urine around it. Under 
ether, the opening was enlarged. He was not seen again till January, 1902. 
Then he looked pale, had had a severe hemorrhage from his nose and a 
considerable discharge of blood from his side. He showed slight oedema 
of his face and legs and an enlarged heart. The hemorrhage from the 
kidney continued and the boy died of urasmia in February, 1902. Autopsy 
showed complete stenosis of right ureter at renal end; slight dilatation of 
right ureter, associated with valvcJike folds in the mucosa. Hemorrhagic 
pyelonephritis with marked distention of the right kidney; fistula between 
lower end of right renal pelvis and abdominal wall ; hypertrophy of right 
kidney with acute and chronic nephritis and pressure atrophy; the left 
ureter lobulatcd and looking like a string of sausages, bow-shaped, dilated 
(3-.I cm. in diameter), and nearly filled with 200 c.c. of clear, amber- 
colorcd fluid which flows freely from one part to another; the ureter ex- 
tends to the bladder but docs not communicate with it On section the 
walls arc thin, and valvc-likc folds are seen narrowing its lumen in 
places. Mucosa normal in appearance; left renal pelvis slightly enlarged 
and envelopes about two-thirds of circumference of kidney. It communi- 
cates only with a single calyx. Left kidney shows chronic interstitial 
nephritis with marked alroph}’. 

Case XLVIII (Forster*). — Still-born male foetus (seven to eight 
months) Uft kidney and ureter absent; left suprarenal (larger than 
the right) lay in its usual place; right kidney, somewhat larger than nor- 
mal. uas in the usual position; its calyces and pelvis somewhat dilated* 
no suggestion of double kidney; the right ureter is much dilated and runs 
tortuously beneath the lower end of the colon to open in the left side S 
t.ic bladder at the c.\act place where, under normal condition, the left ure- 
tcr would open; the onficc is very narrow and takes the smallest probe. 
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Case LI (Cooper-Rose”).— Female, aged twenty-eight years. Under 
treatment for thirteen years for supposed ovarian tumor. When she was 
fifteen, an indistinctly fluctuant tumor (size of fist) was felt in region 
of left ovary. For two years before that time there was occasional hema- 
turia; after the discovery of the tumor, frequent attacks of hematuria. 
The tumor grew rapidly and in three years occupied the whole left side 
of the lower abdomen; much pus and blood in urine; for eleven years 
her general condition was but little disturbed; then distention of the abdo- 
men and pain began, and a fluctuating area made its appearance between 
the navel and the crest of the left ilium. A needle was introduced and 
seven pints of hsemo-purulent fluid containing no urinary salts was with- 
drawn. Following this the tumor grew much smaller (size of fist), but 
the fistula remained open and discharged pus. Death two years later. 
Autopsy showed a large cystic tumor (6 in. by 3 in.), occupying place of 
left kidney; no kidney substance; cyst contained blood and pus. The 
left ureter was a solid cord. The right kidney showed parenchymatous 
nephritis. 

Case LII (Mayo“). — Female, aged forty. For seventeen years pa- 
tient had frequent attacks of rather typical renal colic on left side; the 
usual pain was complained of; blood and pus in urine; fever and chills at 
times. Attacks have increased in frequency of late; left kidney area 
tender; tenderness in left iliac fossa; right kidney palpable; cystoscopic 
examination showed “ roughening in left ureter ; urine coming from that 
side.” X-ray (collargol plate) disclosed “obstruction of left ureter near 
bladder ; hydro-ureter." Operation. Hydronephrosis with stone in pelvis 
of kidney; stricture of ureter (“probably congenital”) H 
bladder; kidney and ureter removed; ureter dilated to size of small 
intestine. Recovery. 

Case LIII (Mayo*").— Male, aged twenty-four. For five years pa- 
tient had frequent urination day and night; smarting and pain in penis 
before and after urination ; pus in urine for some months ; some years 
before some blood in urine; three attempts (the last under ether) aie^ 
to catheterize the entire left ureter. Operation: nephrectomy for tu ercu 
lous pyonephritis ; stricture of left ureter ij4 in. below kidney, it ua 
almost complete; the ureter below it looked healthy. Recovery. 

Cases LIV, LV and LVI will be found in text. 
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PRIMARY (CONGENITAL) HYDRONEPHROSIS. 


REPORT OF A CASE WITH REMARKS ON THE TREATMENT AND PATHOLOCy. 

BY CHARLES GREENE CUMSTON, M.D., 

OF BOSTON, MASS. 

Congenital, or speaking" more correctly, primary hy- 
dronephrosis is not what may be termed infrequent, while 
the acquired form is very rare in children. The latter may be 
the result of ureteral compression by a malignant tumor, by 
adhesions resulting from a tuberculous peritonitis, or an 
hydatid cyst of the under surface of the liver. Uric acid sand 
has been said to be the most frequent factor, as it accumulates 
at either the upper or lower ureteral orifice, causing obstruc- 
tion of the lumen. The affection is apt to be bilateral, and 
the hydronephrosis usually is only incomplete and partial. 
The renal enlargement is not excessive. Dilatations occur in 
the ureter, but the renal pelvis may not of necessity become 
dilated. It may occasionally result from a ren mobilis, just as 
occurs in the adult. 

The primary or congenital type is nearly always due to mal- 
formation of the ureter, such as absence or stricture of the 
tube, but sometimes the pathogenesis remains very obscure, 
exploration of the ureter showing it to be apparently perfectl) 
normal. 

The case that I have to report occurred in a girl, two 
and eight months of age, who was referred to me in Novem eh 
1903. There was little of interest in the past history e-’cccptinj, 
that she had always been a rather weakly child. About seven 
months before seeing the patient, her mother had notice 
distention of the abdomen, and this had g"radually 
the same time the child complained of pain each time t 
moved, and there was some diarrhoea. The patient v as ^ 
to me with a diagnosis of probable tuberculous pentoniUs. 
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Examination showed that the bony structures 
tissue were fairly well developed, but that of late the 
been losing flesh. The abdomen was greatly distended and y 
inspection! was evident that the left half was deadedly more so 
than the right. By palpation a tumor could be distinctly made out 
protruding from under the left costal border and extending 
towards the middle line nearly to the umbilicus. The fingers 
could be made to enter between the lower pole of the growth and 
the iliac bone. The surface was smooth and uniform, the tumor 
was immovable but showed slight synchronous movements with 
the respiration. By pressure with the hand some gurgling could 
be elicited over the surface, showing that some intestinal coils 
were present between the growth and the anterior abdominal 
wall. The tumor felt quite hard, fluctuation could not be made 
distinctly evident, but a liquid thrill was obtained by tapping the 
side of the abdomen with the finger. The right half of the abdo- 
mcti was somewhat tympanitic, while percussion showed that there 
was a uniform dulness over the entire extent of the growth. 

The urine was voided in sufficient quantity, was a light yellow 
in color, acid in reaction, and microscopically presented nothing 
abnormal. 

Tlie diagnosis lay between a malignant renal growth and 
hydronephrosis. The child was placed under observation for 
several weeks, but no change occurred, and given the thrill ob- 
tained by tapping the growth with the finger, it was evident that ■ 
fluid was present, so that a diagnosis of primary hydronephrosis 
was made. 

I would also say that the temperature was at no time raised 
and that the urine, which was carefully followed, never diminished 
in amount and never presented any pathologic products during 
the sever, il weeks that the child was under observation. 

Oi»eration was advised and accepted and was performed on 
December X7..>!)03. indrion, beginning at the external bnr- 
< er of the ep.nal murcle mass, was carried from the tenth rib 
downwards and tnmsvcrseiy to the iliac crest; the exposed kid- 
ney then pretended tnlo the wottttd and distinct flnetuation tas 
evident. An tneision into tl.c cyst gave exit to itoo c.c o?(b.br 

t some more of whidi was H 3oo c.c. of fluid 

cloudy liquid winch, upon cxantlnatinn V slightly 

of albtttnl and some *°'ved a large antottnt 
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After the liquid had been evacuated, the sac collapsed and 
could then be drawn out through the wound to a certain extent, 
but it was very adherent in the region of the upper pole and 
towards the vertebral column.. When it had been completely 
freed after a rather difficult dissection, it was found that tlie 
pedicle was very atrophied, the renal vessels having almost dis- 
appeared, while a stricture was found in the ureter about 5 c.c. 
below its junction with the renal pelvis, which completely occluded 
its lumen. The wound was sutured excepting at its upper angle, 
where a cigarette drain was inserted. 

On the following day the temperature was normal, the. pulse 
loi, and the general condition good. The quantity of urine passed 
in 24 hours amounted to 800 c.c., and analysis showed that it was 
exactly as before the operation. 

The child made an uninterrupted recovery in spite of an 
intercurrent attack of bronchitis, and was discharged three weeks 
after the operation. I saw the patient in May, 1908, consequently 
four years and a half after the operation, at which time she was 
a well-developed girl and had enjoyed good health ever since the 
interference. 

Examination of the cyst showed that its walls varied from 4 
to 7 mm. in thickness, while at the anterior aspect of the lo'ver 
pole its thickness reached its maximum. Microscopic examina- 
tion of this part of the sac showed, in the first place, a large 
amount of connective-tissue growth. At various points a large 
number of uriniferous canals were found, whose epithelium 
took the stain slightly and most of it had desquamated. ^ 
nuclei did not stain at all and the uriniferous canals were c 0 'C 
by the shedding of the epithelium. No normal glomeruli cou 
detected, but their remnants were present. Evidences 0 a o 
lary circulation were present, but, apparently, the vess s la 
their functions. From this examination it is^ evi ent 
have the picture of a severe interstitial nephritis. 

In the Pathological Transactions, vol. xb js 
very interesting paper by Griffiths, entitled, “ ^on- 

Changes in the Kidney in Hydronephrosis, rie ^ 
sider the changes, such as occurred in our ^ (arn 
result of pressure exerted on the renal calyces, w n ^ 

causes an interstitial overgrowth of connective is 
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coropklc disappearance of the uriniferons canals, tat he ex- 
plains the process rvhich leads to such changes m the rena 
mrencln-ma in a somewhat different manner. According to 
his iva/ot tliinking, these occur only when the renal pelvis 
is irrcally distended, resulting in a distention and flattening o 
the renal vessels, which also become contracted by a form of 
arteritis and endarteritis. 

Referring to the stricture of the ureter found in the case 
reported, I believe that it is more than probable that it had 
developed before birth and should be considered as a congenital 
defect. It must have been partially patent for a time at least, 
and little by little contracted dowm so as to completely occlude 
the lumen of the canal and thus gave rise to the complete 
hydronephrosis. Then, again, the hydronephrosis must have 
been present for some time on account of the very marked and 
advanced renal atrophy. It is also quite possible that a dila- 
tation of the renal pelvis had been present since birth, and little 
by little became more and more distended as the ureteral stric- 
ture narrowed down. 

The location of the tumor in the left half of the abdomen, 
extending down to the bony pelvis, might have been either a 
spknic or renal growth, but that it was retroperitoneal was 
made evident by the presence of a few' intestinal coils betw'een 
the tumor and the anterior abdominal w'all. Since a thrill 
without any evident fluctuation could be elicited, it w'as evi- 
dent that the contents were fluid, and, therefore, a malignant 
gn-owth could be practically eliminated. 

In female children a large primar)' hydronephrosis might 
he mistaken for an ovarian cystoma, but a differential diagnosis 
may i>c readily arrived at from the fact that when arising 
snathe ovary the cyst, as it develops, pushes the intestine to one 
sufc and the cods arc never found between the growth and the 
.anterior alxlonunal wall. Then, again, rectal or vaginal ex- 
amination will make the diagnosis of ovarian cyst certain 
1 nc contcm,s oj a hydronephrotic cyst are distinguished from 

«.= ,aV a™:: 

•lu; .OTl.!,,,. 1, „ ^ 
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absent in the fluid from a hydronephrosis, when atrophy of 
the renal parenchyma has reached such an extent that no 
normal uriniferous canals are present. 

Of other renal growths an echinococcus cyst is the most 
likely to cause confusion, but in these cases an exploratoiy 
puncture will reveal the true nature of the affection. 

Malignant disease of the kidney is not infrequent in chil- 
dren, and the growth may be of such soft consistency as to 
give rise to pseudofluctuation. 

Very frequently a differential diagnosis between a hydro- 
nephrosis and a congenital cystic kidney can hardly be made, 
but in the former one may usually elicit a pronounced fluc- 
tuation. Then, again, in the polycystic kidney the growth is 
almost always noticed from the time of birth. However, an 
absolute diagnosis may not be reached in many cases, but 
from a practical standpoint, this is of no great value, because 
in both, surgical interference is indicated. In typical cases 
when the hydronephrosis is not due to the closing down of 
a ureteral stricture, we get many characteristic symptoms, 
such as the occurrence of renal colic, intermittent polyuria 
which results in a decrease in the size of the swelling, all of 
which are sufficiently characteristic to render the diagnosis an 
easy matter. 

Regarding the treatment of primary hydronephrosis opm 
ions vary, but it would seem to me that all liquid tumors 
require an early operation, provided that the other renal gan^ 
is carrying out its normal functions. The polycystic ki nc), 
being usually bilateral, should be left alone. However, 
process may involve but one kidney and produce compressio^ 
symptoms, but it is just in these cases that the true 
the lesion is not diagnosticated, because the affection is 
unilateral. If the other kidney is healthy, nephrectom) 
be done, but one should always recall that at a ater < 
remaining kidney may, and undoubtedly will, un 


cystic change. r to nrimsrj' 

No single operative interference can be app m 

hydronephrosis in children. If it should be m 
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nephroptosis, feation of the kidney may alone be required 
and, iiL functions of secretion are sufiBcient, some * 

phaslic operations on the ureter and renal pelvis will find its 
indication. If the surgeon is convinced that the diseased kid- 
ney possesses no functional value, I believe that nephrectomy 
should be done when possible, preferably by the extraperitoneal 
lumbar route. Nevertheless, many operators are not of this 
opinion and prefer nephrotomy. Kiister has reported 1 1 cases 
in which he successfully performed nephrotomy for hydro- 
nephrosis and only one resulted in a fistula. Mendelsohn and 
Wagner arc of the opinion that it is a mistake to deal with 
a hydronephrosis other than by nephrotomy. They believe 
that, in those cases where a good result can be obtained by a 
simpler interference, nephrectomy is a too severe operation, 
and is also contraindicated because it should be the endeavor 
of the surgeon to save every hit of functionally active kidney 
parenchyma that is possible, not only for the ultimate welfare 
of the patient, but also to avoid the appearance of uraemia 
where there is a possibility of some pathologic involvement 
of the other kidney, which, in some cases, cannot be diagnosti- 
cated before the operation. 

This opinion is also accepted by Geiss, who, out of 18 cases 
of hydronephro.cis upon which he operated, only twice per- 
fonned primar)’ nephrectomy and five times secondary nephrec- 
tomy, Nephrotomy was done on all the other patients, and 
in nine of them a complete cure resulted. There was one 
ficath after primarj' nephrectomy. 

An exactly diametrically opposed opinion is upheld bv 
learn, cl. wbo. on both statistics and theoretical conclusions 
Mieves llmt only m the most infrequent cases can a cure of a 
larqc hyuroncpltrollc sac be obtained bv nephrotomy, and as 
seconuary ncpbrcclomy is always more difficult than a primal 
one as „ always has a ntorc unfavomblc prognosis h e™ 
chmes that, under these circumstances, primao" nepi.rcctomv 



CHARLES GREENE CUMSTON. 


634 

primary hydronephrosis, particularly as encountered in cliild- 
hood. There is no doubt but that this lesion when encountered 
in adult life may, in many instances, have a congenital origin, 
because the conditions found can easily be traced back to an 
abnormal development at birth. Some writers even go so far 
as to consider all instances of primary hydronephrosis as a 
result of some anomaly of the urinary tract having a con- 
genital origin. 

The degree of dilatation of the renal pelvis depends entirely 
upon the extent of the obstruction offered to the flow of urine. 
If this is of mild degree the dilatation of the renal pelvis will 
be only moderate. This will then produce a flattening of the 
papilla and dilatation of the cortex. A more marked dilata- 
tion will cause compression of the cortex, so that the urinife- 
rous canals, as well as the glomeruli, become flattened, and 
thus atrophy of the latter is not infrequently brought about. 
All these changes are' accompanied by a hypertrophic over- 
growth of the connective tissue, and finally the sac may reach 
such a degree as to contain several litres of fluid. 

A hydronephrosis may not always result in this cystic dila- 
tation, for one not infrequently encounters a congenital hydro- 
nephrosis combined with cystic degeneration of the kidney. 
This type, however, is to be distinctly distinguished from a 
simple primary hydronephrosis. Although the clinical differ- 
entiation between these affections is a difficult affair, the patho 
logic finding is very different and the causative factor is not 
uniform. Macroscopically cystic degeneration of the kidnej 
differs from a primary hydronephrosis in that the kidney JS 
not transformed into a single large cyst, but is converte into 
a number of small cysts, varying from the size of a va nut 
to an apple, while microscopically atresia of the 
found, the cause of which has been supposed to Ije an m r^^ 
uterine inflammation. On account of the distention an 
gestion arising in tlie uriniferous canals, a cy'Stic 
results within them, which then develops into a 
On the other hand, cystic transformation of tlie ^,5 

ing from a hy'^dronephrosis is merely due to pressure o 
up urine in the renal pelvis. 
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Many cases of primary cystic kidney due to an “bstru^ion 
„.e ureter or urethra, rvhiclt, in the first place, produ« 
a dilatation of the renal pelvis, have been reported. For « 
ample. Von Mutach in his paper entitled Genese 
uiere,” which appeared in 1895 in Virchow's Archive, desente 
a case of congenital cystic kidney with obstruction of the 
urethra and a hydronephrotic renal pelvis, and another one in 
which he found occlusion of the ureters. It is evident from 
the report of these cases that in the first one a hydronephrosis 
developed, followed by a transformation of the kidney into a 
single large sac due to an obstruction in the urethra, while 
in the second case a so-called congenital cystic kidney devel- 
oped as a secondary' process to tlie dilatation of the kidney. 

If Virchow’s theory' of intra-uterine inflammation be ac- 
cepted, it might be possible to find in this the cause of stricture 
of the ureters, as well as an atresia of the renal papillae. 
In those cases where occlusion of the ureters is found accom- 
panied by a congenital cystic kidney with a dilated renal pelvis, 
one could c.xplain the process as follows : as the result of an 
imra-utcrinc inflammatory process, the exact cause of which is 
not as yet fully explained, an atresia of the ureters occurs 
which gives rise to distention of the renal pelvis, and then, as a 
result of the back pressure and ascending extension of the 
inflammatory process, atresia of the papilla arises, during the 
development of whicli cystic disease of tlie kidney occurs. 
It could then be taken for granted that, in those instances in 
which there is a complete occlusion of the ureter, a hydro- 
ticjdiroiic dilatation of the renal pelvis with the above-men- 
tioned resulting lesions is found, which is not in the true sense 
of tbe wort a congcmlal cystic kidney. The inflammatory 

l.r.x«s ,s conflned in the first place to the ureters without hav- 
mg extcmicd to the papillre. 

Other wntcre attribute the obstruction in the ureter to a 
..nlurK-.nfc ,n the acvciopmenl and not to an inflammatory 
P. veers wink others are of llte opinion that the hydronephrosTs 
ts th.c c:.r«t causal factor of the cystic kidney 
arceptoa ,, reutaitw nnenplained why, when a hydroneptosfa 
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primary hydronephrosis, particularly as encountered in child- 
hood. There is no doubt but that this lesion when encountered 
in adult life may, in many instances, have a congenital origin, 
because the conditions found can easily be traced back to an 
abnormal development at birth. Some writers even go so far 
as to consider all instances of primary hydronephrosis as a 
result of some anomaly of the urinary tract having a con- 
genital origin. 

The degree of dilatation of the renal pelvis depends entirely 
upon the extent of the obstruction offered to the flow of urine. 
If this is of mild degree the dilatation of the renal pelvis will 
be only moderate. This will tlien produce a flattening of the 
papillae and dilatation of the cortex. A more marked dilata- 
tion will cause compression of the cortex, so that the urinife- 
rous canals, as well as the glomeruli, become flattened, and 
thus atrophy of the latter is not infrequently brought about. 
All these changes are accompanied by a hypertrophic over- 
growth of the connective tissue, and finally the sac may reach 


such a degree as to contain several litres of fluid. 

A hydronephrosis may not always result in this cystic dila- 
tation, for one not infrequently encounters a congenital hydro- 
nephrosis combined with cystic degeneration of the kidney. 
This type, however, is to be distinctly distinguished from a 
simple primary hydronephrosis. Although the clinical differ- 
entiation between these affections is a difficult affair, the patho- 


logic finding is very different and the causative factor is not 
uniform. Macroscopically cystic degeneration of tlie kidnej 
differs from a primary hydronephrosis in tliat the kidnej is 
not transformed into a single large cyst, but is converted into 
a number of small cysts, varying from the size of a va nut 
to an apple, while microscopically atresia of the papi 
found, the cause of which has been supposed to be an mtr^^ 
uterine inflammation. On account of the distention 
gestion arising in the uriniferous canals, a cystic 
results within them, which then develops into a 
On the other hand, cystic transformation of the ki 
ing from a hydronephrosis is merely due to pressure ot 


up urine in the renal pelvis. 
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ley due to 

the first place, produces 


Many cases o£ primary cystic Wney due to “ “ 


ex- 


„f ureter or urethra, whiclt, in the first place, pro,^. 

a dilatation of the renal pelvis, have “ 

ample, Von Mutach in his paper entitled Genese der Cysten 
nierc," ivhich appeared in 1895 in Virchow’s Archive, desente 
a case of congenital cystic kidney with obstruction of the 
urethra and a hydronephrotic renal pelvis, and anofiier one m 
which he found occlusion of the ureters. It is evident from 
the report of these cases that in the first one a hydronephrosis 
developed, followed by a transformation of the kidney into a 
single large sac due to an obstruction in the urethra, while 
in the second case a so-called congenital cystic kidney devel- 
oped as a secondarj' process to the dilatation of the kidney. 

If Virchow’s theory of intra-uterine inflammation be ac- 
cepted, it might be possible to find in this the cause of stricture 
of the ureters, as well as an atresia of the renal papillae. 
In those cases where occlusion of the ureters is found accom- 
panied by a congenital cystic kidney with a dilated renal pelvis, 
one could explain the process as follows : as the result of an 
inlra-utcrinc inflammator}’ process, the exact cause of which is 
not as vet fully explained, an atresia of the ureters occurs 
which gives rise to distention of the renal pelvis, and then, as a 
rc.‘!ult of the back pressure and ascending extension of the 
iiinanimalory process, atresia of the papilla arises, during the 
«ic\clopincnl of which cystic disease of the kidney occurs, 
it cotild then be taken for granted that, in those instances in 
which there is a complete occlusion of the ureter, a hydro- 
ncidirotic dilatation of the renal pelvis with the above-men- 
imned rc 5 ulung lesions is found, which is not in the true sense 
m lilt vyord .T congcnilal cystic kidney. The inflammatorv 
process .s confined in the first place to the ureters without hav- 
sng extended to the papillic. 

Other writers altributc the obstruction in the ureter to a 
(hv.uroante m the development and not to an inflammatorv 

Tordk cl'ct;." r, t"™ 

■ . ■, kidney. If this be 

-.>c,..ed. „ remruns unexplained why. when a hydronephLu 
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is present, the renal parenchyma should transform into a cystic 
sac with atrophy of the kidney structures, because the latter 
condition is found quite as often when the excretory urinary 
tract is perfectly normal, so that the reason for its production 
must still be sought for in other circumstances. Thus, a few 
writers believe it to be due to some developmental interfer- 
ence, while still others are inclined to assume that these cystic 
kidneys are nothing less than a cystadenoma. 

Referring now to the causes of the production of a priniaiy 
hydronephrosis, it may be said that occlusion at some point of 
the excretory urinary tract is only one among many, but there 
must always be an obstruction to the flow of urine at some 
point which leads to distention of the renal pelvis, first among' 
these to be mentioned being a partial or complete occlusion of 
the ureter or urethra. Several cases have been recorded where 
a partial or complete obstruction of the urethra has resulted in a 
dilatation of the renal pelvis, which naturally involved both 
kidneys. 

Thus Billard found hydronephrotic changes in a newly-born infant 
which resulted from an obliteration of the urethra situated just behind 
the external meatus. A case of a child fourteen days old having complete 
retention of urine from birth has been reported by Schuchardt; catheter- 
ism revealed an obstruction in the urethra which was finally overcome by 
repeated passage of the catheter. The child had a distended abdomen w en 
born, so that it is evident that a hydronephrosis was at that time present. 

It died, and autopsy revealed an extreme dilatation of the bladder, ureter., 
and renal pelves. It is evident from all this that even a mild obstme lon 
of the urethra in the newly-born may in reality be a most serious a air. 

Rindfleisch has recorded an interesting case of occlusion 0 
urethra which resulted in hypertrophy of the bladder and hydroncp r 
The subject was a male child five weeks old who developed ^ 
had given no evidence of any symptoms in the urinary tract. . 
showed a soft elastic tumor the size of a small pea at the caput ga 
The sinus prostaticus was widely patent, but no opening 0 t jfiotild 
ducts could be found. On the other hand, where these 
have been there was a dilatation and thickening of the jif. 

spermatic cord and this had caused the swelling of the 
placed the lumen of the urethra so that an occlusion cesuh 

That slight stricture of the urethra may have a very un vj_yf3r'0!d 
is made evident by a case recorded by James, in w iic an 
boy suffered for several years with urinary symptoms an 
coma. Autopsy showed that the bladder wall was grea 
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while tJic renal pelvis on both sides was greatly distended and all these 
changes had arisen from a tight phimosis. Mr. D’Arcy Power has also 
called attention to this cause of hj'dronephrosis in his book on “The 
Surgical Diseases of Children.” 

Scliudiardt lias attempted to explain these extensive 
clianges in the renal pelvis, as follows: in children he main- 
tains that the muscular structures of the bladder are not 
sufilcicntly strong to overcome the increased demands, the 
voluntar}' impulse to void urine is not so developed, and conse- 
quently the bladder may become readily overdistended with 
tnuch greater case than in the adult. Now, since the vesical 
walls are much thinner than in the adult, the ureteral orifices 
•irc rchOvcIy large, and the valvular meclianisn, cannot be 
accomitehed ,vuh as great ease as in the adult; consequently 

»'■"« ■" tlie bladder and ureters may easifv 
result, and finally from back pressure dilatation of the rena^ 
pelves IS brought about. ^ 

lory urinary tract, renders it m defect in the excre- 

'"•ly o«nr in both kidneys oui'tc^'7'f* * ^ Mronephrosis 

n-1 place, rve 0,^^ a si I” 

abnormal position, su^], ,orsio "I'M '''' 

tbe ureter into ,l,e rela plr" => ™linsertion 

bum™ valve tonualions. The,, 1 " , ® "'ell- 

af wind, maj. my have hvo ureters, all 

panymg dilatation of the renal pelrfs 
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trophy of .the left kidney, its pelvis became the seat of an inflammatory 
process which caused occlusion of the left ureter, followed by a sccondar)- 
hydronephrosis. 

Foerster has related a case where there was atresia of the rectum and 
in the place of the left ureter there was a solid cord which ran from a 
hydronephrotic kidney to the bladder. In this case the obliteration of 
the ureter can be most probably accounted for by some developmental 
disturbance and not from an inflammatory process, which may be assumed 
on account of the presence of another malformation, consisting of a rectal 
atresia. In a child eighteen months old Gruneberg found a complete 
occlusion of the ureter at its vesical end which had given rise to a 
hydronephrosis on the right side. 

That partial obstruction of the ureters may give rise to the same 
results as when this is complete is made evident by three cases of primary 
hydronephrosis reported by Sudeck ; in two a ureteral stricture was found 
at the renal pelvis end of the duct, and in the third at its entrance into the 
bladder. 

It is still a much discussed question as to how the partial 
or total atresia of the ureter can be explained by the theory of 
intra-uterine or postfetal inflammation, resulting in the inter- 
ference in the development, or by other processes. For c.x- 
ample, Klebs believes that this may result in slight adhesion 
of the epithelial surfaces, which in the embryonal stage come 
into contact with each other. 

English, who has undertaken a large number of carefu 
investigations to ascertain the causes of stenosis and atresia 0 
the ureter, concludes that there are three points of narrow mg 
in the normal ureter, namely, where the canal leaves the rena 
pelvis, at some distance below this point, and where the ureter 
passes through the bladder wall. In later writings he com^ 
pares the occlusions with these normally narrowed point- - 
and finds that there is a surprising sameness of occurrence m 
the localization of these strictures, particularly w'hen t le 0 1 
cration is partial. Out of 65 ureteral strictures 
the process only occurred in three instances in the mi c 0 
ureter, while in 34 others it was present at the 
28 in the lower end of the ureter. From these facts e 
eludes that a pathologic stenosis is the result 0 
turbance in the development of the physiologica na 
of the ureter. 
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Several cases have been reported of anomalies m the 
<lcvclopmcnt of the ureters ^vhere there were two ureters, bu 
here the hydronephrosis was only partial. 

Wranv has recorded two cases of partial hydronephrosis with a double 
ureter. In the first one. the enlarged right kidney possessed two pelves, 
r.ach with it.s own ureter, and only one of the pelves was dilated. Its 
ureter opened into tiic fundus of the bladder opposite to the vesical orifice 
of its fclloiv ureter, and where it entered the bladder it was surrounde 
by two folds, which, in all probability, caused obstruction to the free flow 
of the urine. The other ureter and renal pelvis on the same side were 
quite normal. In the second case, the left kidney had three pelves each 
with its own ureter. The ureters of the two lower pelves united soon 
after leaving them and showed no anomalous condition; hut at the entrance 
into the bladder of the third ureter a sac formed by two layers of mucous 
iticnibranc was found wbich bad caused a dilatation of this ureter and its 
renal pelvis. 

In a newly-born girl Ostcrloh found a double ureter running from the 
left kidney, the upper one entering behind the bladder into a blind sac, 
which had caused dilatation of the ureter and its corresponding renal 
pelvis. Lilicnfcld has also recorded a case of double ureter running off 
from the right kidney; one was perfectly normal, while the second was 
tcpTcitntcd by a divcTticvslum nm its entTanct into the bladdeT. The 
upper end was also obliterated, and as a result of a hydronephrosis the 
corre-iponding portion of the kidney had become destroyed. Zaluski has 
reported a similar case where one of two ureters belonging to the right 
kidney had a stenosis and its corresponding renal pelvis was much 
enlarged. 

1 itc.sc cases which arc taken haphazard from the literature 
eiciuonstrale that such a partial hydronephrosis, which is not 
apt to be found where the kidney has a single ureter, can be 
traced to two principal conditions, namely, to the deeper open- 
itig of one ureter into the bladder, and secondly to the for- 
m.-uion of a diverticulum at its vesical entrance. Why the for- 
mer condition lends to a hydronephrosis and how the develop- 
.ucn! o. ,t,c diverticulum occurs, English has attempted to 
Nphin as follows; when the opening of the ureter into the 

h. .;.,rr ,s too ncep. tts orifice sags in the region of the vesical 
sphincter, !)ccanfc the ureter 

tid.'kc- htmldr^ W.u r ^ ^^ccessity penetrate a 

■I;: coascum,,,, 

r.:..;' f™-" contraction of the 

- tr. o. the eemsor ttrtna; winch results in a closure of that 
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portion of the ureter lying above its vesical orifice. From this 
there results a retention of urine in the ureter, followed by 
dilatation of the renal pelvis from back pressure. 

As to the formation of a diverticulum, English assumes 
that in these cases that portion of the ureter lying immediately 
below the vesical mucosa is wider than that lying in the muscu- 
lar layer and opens into the bladder by a very narrow orifice 
in most cases. Thus an obstruction is formed, a distention 
of the mucous membrane of the .ureter situated in the muscular 
layer of the bladder takes place, which oflFers only slight resis- 
tance, and in this way a vesical diverticulum results. 

A peculiar type of hydronephrosis, a so-called intermittent 
form, characterized by an occasional increase in size of the 
renal region, is occasionally met with when the ureter becomes 
kinked. The alternating increase and decrease in size of the 
renal region is the result of an alternating filling and emptying 
of the renal pelvis. When the renal pelvis has reached a 
certain degree of distention, the kink in the ureter is overcome 
by intrapelvic distention and the urine is discharged through 
the ureter, Landau has endeavored to explain how an inter- 
mittent hydronephrosis finally becomes a permanent one.^ The 
urine becomes retained in the renal pelvis when the patient is 
in an upright position and cannot be eliminated until the bend- 
ing has been done away with. When this has occurred from 
pressure of the urine in the overdistended pelvis, the kinking 
again soon occurs and the renal pelvis again becomes fil c ^ 
If this process of filling and emptying of the renal 
frequently repeated, the elasticity of the latter becomes a cc c( 
and more and more urine will be retained, so that, fina \ , t 
renal pelvis is so greatly dilated that it involves the ure e 
The discharge of urine in the upright position then 
impossible, and when the patient is lying down it can on > occ^ 
when the kink in the ureter has been undone, which 
does not take place. These kinks in the ureter 
cases a secondary affair, particularly in those cases v 
result from a movable kidney, but sometimes they are p 
as the following examples illustrate. 
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In a male who had been ill with symiptoms of hemorrhage nephritis, 
VVirert found the right Iddncy transformed into a cyst the size of 
child’s head its walls measuring about 2 mm. thick. From the inner and 
f!:!cr poni^n of the cj-st the ureter passed along the lower ^^e and 
then sJddcnly became bent at a right angle and passed downwards to the 
bladder, its lumen progressively diminishing. As there was no inflam- 
m-atorv change avhcrc the bend occurred, the latter was considered as 
congenital defect. Roberts has recorded the case of a male, twenty years 
of age. who presented symptoms of intermittent hydronephrosis and finally 
died from uncniia. Both kidneys were found transformed into a sac 
filled with urinous fluid. The left ureter was stenosed near its upper 
orifice and entered the renal pelvis at a right angle, so that only forcible 
pressure on the tumor could produce a straightening out of the ureter and 
allow the urine to flow through. The right kidney, which was represented 
by .a cyst, possessed two arteries, one lying over the other and coming 
from the aorta. The upper one, after supplying the suprarenal artery, went 
to tlic upper portion of the hilum of the kidney, while the lower 


r»np QOfvn 


after its origin divided into two branches, one of which passed to the hilum 
and the otlicr downwards to the perirenal fat and crossed the ureter 
nc.ar its upper extremity. The cause of the hydronephrosis of the left 
hidney was due to a stenosis and bend of the ureter, whereas, on the right 
side, compression of the ureter by a supernumerary renal artery caused 
ibe dilatation of the renal pelvis. As this case teaches, it may happen, 
ahboupli infrequently, that a supernumerary artery may produce hydro- 
nephrosis by compression of the ureter. I am only aware of two other 
fiinil.ar inst.anccs. In one case reported by Kiissmaul, the lower of the 
two .arteries crossed the ureter at its point of exit from the renal pelvis 
and produced a fair amount of compression avhich resulted in a hydro- 
ncpb.rosis. In the second case, reported by Rokitanski, the compression 
was caused by the renal artery at the upper extremity of the renal hilum, 
the vessel descending into the lower portion and crossing the ureter, and 
by compression of the latter hydronephrosis resulted. 


Most peculiar are those cases where the ureter is patent and 
ftlll a hydronephrosis is present. Such cases are occasionally 
met with, and in all ol them a valvular obstruction has been 
ound prodneed by a fold of the mucosa. Mendelsohn has 
.•mnnptcd to exphtin as a reason for the formation of these 
va yes. an abr.onnaHnserlion of the ureter into the renal pelvis 
hei.evmg that the .nsenion takes place too high up As a 
rcMU 01 tins high attachment, he points out that a portion 
ot tlie renal pelvis under the point of attachment of the u^ete 
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it becomes pressed against the ureteral walls by the gravity 
and pressure of the collected urine, thus forming an additional 
obstruction for the exit of the urine, in other words the 
mechanism is entirely a valvular one. Pathologists have 
looked upon this valve formation as congenital and not a 
secondary process, and as resulting from congenital develop- ‘ 
mental anomalies. They have been considered as a malfor- 
mation whose development, according to Klebs’s opinion, prob- 
ably may be looked for at the point of exit of the ureter from 
the renal pelvis. Kiister accounts for the development of these 
valves by an inflammatory swelling of the mucosa of the renal 
pelvis, while Simon believes that they must be looked upon as 
a result and not the cause of the hydronephrosis. He found 
at autopsy another obstruction in the ureter, Avhich he con- 
sidered the primary cause of the hydronephrosis, and believes 
that the development of the valves results from a twist which 
the kidney undergoes as a result of the distention of its pelvis, 
so that the pelvic end of the ureter becomes displaced. 

Ayrer reports such a case of hydronephrosis, the cause of which was 
a valve formation in the ureter. The patient, eighteen years old, presented 
a kidney which had become transformed into a sac, its walls vaiying from 
2 to 3 mm. in thickness and containing about 7 litres of a thick yellow 
fluid. At the point where the ureter opened into the cyst there was a 
duplication of the mucous membrane, which protruded into the lumen 
of the ureter like a valve. There was a kind of bend ^ 
ureter causing a lateral displacement, which was produced^ y 3 
band of connective tissue accompanying the ureter from its origin to a 
point about 1.5 cm. below the cyst. Ayrer believed that the latter was 
the cause of the valve formation. In a female forty years 0 age i 
whom a diagnosis of ovarian tumor had been made, Wolfler 
operation a hydronephrosis, which was found to be produced } a P° ^ 
formed in the cyst wall at a point where the ureter entered mto e p 
and formed a crescentic valve. He also examined the ureters , 
infants and found, in 20 per cent., at a small distance from * ® 
of the ureter into the renal pelvis, from one to several folds m ^ 
membrane, varying in size from i to 5 mm., and he consequen j 
that a valve could be formed by adhesion of two such ® j^ydro- 

opening of the right ureter into the renal pelvis had pro ucc 
nephrosis in a case recorded by Giraud, as no ^ case of 

duction of the latter could be found. Reclus has the 

bilateral hydronephrosis, in which the ureter on the ^ vrhik. 

bladder was permeable, presenting no bend or other ma 
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1 ■ u only a few fibrous bands were found which bad caused 

on the nrht ® J j/ j the ureter. The bladder and urethra pre- 

comprcfsion and . . oj hydronephrosis in nursing 

" t tn Sm„” cSto ^ Pa«.*P O' ‘ 

ntroniiv of Sc kidney, in children in whom not the slightest obstruction to 
;t iloW of urine could be found. In these children during life injotey 
micturition occurred, while postmortem showed hypertrophy of the bladder 
walls and other signs of cystitis. He also found several other examples 
recorded by others, and he believed that, in these cases, as a result of 
frequent contraction of the bladder produced by cystitis, a back pressure 
took place which brought about dilatation of the ureter and renal pelids. 

Uvin and Goldschmidt, in a very interesting contribution published 
in iFo.h in I’irchorL^s Archive, entitled "Versuche uber die Beziehungen 
rwifchcn Bla'c, Harnlciter und Nierenbecken,” on the strength of several 
ruccc'^sful experiments in rabbits, assumed that these forms of hydro- 
nephrosis in which no obstruction to excretion can be found may be 
••'.tuiliu'.cd to a return flow of urine from the bladder into the ureter and 
from here to the kidney pelvis. Up to the time of their studies, it had 
been 'upposed that as a result of the oblique opening of the ureter into 
the bladder, a return flow of urine into the ureter was an impossibility, 
lut thf<c writers have proven experimentally, both by injections of fluid 
into tlic bladder and by artificial retention of urine by ligation of the 
urctlu.a, that an acute reflux of the contents of the bladder can easily be 
prcducctl This reflux rushes rapidly into the renal pelvis, at first paralyz- 
i.nr its conlraclility from the great dilatation of the ureter, and at length 
produces the most varied abnormal movements of the ureter with the 
renal pclvjs, juch as antiperistaUie and spasmodic contractions. This re- 
r.dt of th.cir experiments led them to the explanation of cases of hydro- 
r-erhroMs which ucrc produced hy an irritation of the kidney, with a 
toTOtrnt drirc to empty the renal pelvis so that hypertrophy finally 
rcuh. -md aftersvards dilatation, a thcorj* which would appear to be 

>»• “«■ O” ot the permanent 

.1 .."rt"!.' 1 ,. ,1 Vl't'f “ authors furthermore concluded 

! dilwdS ' aitoomstanee 

h -.VC notv sum up tire causative factors of primary hydro- 
licr ZT' • “‘u'' “rtain anoma- 

- t ot the unnart- tract, such as the bladder, prostate 

™ t:"- 

It '■ ^ •'tat all primary 

■ . ■ r> l-.t e .a coaptmta! origin. It is q„Ue true tot 


.'-.ntj 


life 
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English claims that the obstruction in the ureter, such as found 
in adults, is never present to the same extent at birth, but that, 
on the contrary, certain changes take place in them from which 
occlusion results. However, the type of obstruction is prob- 
ably the same at birth, only it is necessary that other factors 
should intervene to cause retention of the urine, otherwise it 
would be impossible to imderstand why in one case these 
anomalies should result in a hydronephrosis, while in other 
cases a perfectly normal kidney is found, although these 
anomalies are present in some portion of the urinary tract. 



recent developments in pyelography.* 

BY WILLIAM F. BRAASCH, M.D., 

OF KOCHESTEB, MINNESOTA, 
riij'slcian to St. Mary’s Hospital. 

PVELOGRAPIIV is HOt a Hcw subjcct. The idea of inject- 
in]f a substance which is impenetrable to the Rontgen ray into 
(iificrent parts of the urinar}' tract has for a long time been 

suggested by various observers. 

To Professor Voelckcr of Heidelberg must be given the 
credit of first demonstrating a radiogram of an injected renal 
I>clvis in the living, and of calling attention to some of tlie 
possibilities of the method. For some reason the method did 
not arouse any general interest and nothing more was heard 
from it until within the last year or two. 

So far as I have obsen’ed, the plates which had been 
pulilishcd at the time I commenced my investigations almost 
two years ago showed no other condition than that of the 
nonnal pelvis and hydronephrosis. In a paper read before the 
United States Clinical Surgical Society last October and pub- 
lished in the Akn'als of Surgery for April, igio, I was able 
to demonstrate plates showing a variety of conditions in the 
urinaiy tract, bringing out various associated data. Recog- 
nir.itur the practical value of the method, we have since em- 
ployed it almost daily in St, Mary's Hospital. The illustrations 
for this article will be selected from several hundred collargol 
r.Kiiogr.aphs which we have made thus far. 

7 Following Professor Voeicker’s suggestion, we 

l-.nvc u«e<i collargol as the injected medium in most of our 
figures. The silver sail casts a definite shadow, and further- 
more has tlic advantage that it can be used in weak solutions 
.A as lovr ns r i^cr cent, will often outline the renal 

priv.s quite dearly, and it can be injected without fear of 

non-irritant is shown by its well- 
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known use in intravenous injections. At operations we have 
repeatedly found collargol retained in the renal pelvis into 
which it had been injected several weeks before. It seldom 
causes more than a slight temporary irritation when injected. 
It does not interfere with primaiy union in operation wounds. 
Ordinarily we use a 10 or 15 per cent, solution, aldiough a 
5 per cent, solution suffices to cast a fair shadow. The 
stronger solutions generally cast a denser shadow, and retain- 
ing fluids in a dilated pelvis will often dilute even a 15 per 
cent, solution considerably. The amount injected will, oi 
course, depend upon the size of the pelvis; a large hydrone- 
phrosis will contain several ounces without hann. 

The Normal Pelvis.— As I have already stated, the normal 
pelvis will vary much in size and contour. In fact, m order 
to correctly interpret abnormality of the pelvic outline, one 
must become familiar with the wide range of pelvic contour. 
Marked colic, brought on by overdistention, w'ill cause con- 
tracture of the normal pelvis and only a small slit wi I remain. 
As a rule a severe colic can be obviated by carefd y mjec mg 
the fluid while the radiograph is being made. Withou goi g 
more fully into the subject, I will show two 
pelvic contour. Both were made m females wi i 

tumors in the right hypochondrium 1 ’ s ^ycre 

to be due to distended gall-bladder, while the ) 

“^ows the sht-like pelvis in a 

tained immediately after injecting 3 ^ interpreted 

caused a severe colic and which 

as the remnant of a pelvis encroached upoi y 

tumor tissue. _ . kidney with a 

Fig. 2 shows a large ^ , was not found 

content of 18 c.c. The pelvis, w ^ ^ ^ne of 

abnormally large nor pathologic in any T j 

several figures which we have, show ng a large 
containing from 15 “ 25 c.^ overdistcnlto 

The Dilated Pelms.-AsM j detenninmg 

method, if correctly employed, is most 
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the existence and extent of a dilated pelvis, providing that 
the catheter is able to pass the etiological ureteral obstruction. 
However, it is always more satisfactory and of great con- 
firmatory value, at least, to visibly demonstrate the dilatation. 
Furthermore, when the catheter meets an impassable obstruc- 
tion, enough collargol can frequently be injected past the 
constriction to outline the pelvis enlargement quite definitely. 
Fig. 2 illustrates a moderate pelvis outlined under such con- 
ditions. With the overdistention method the condition could 
not be demonstrated because of the immediate return flow of 
most of the injected fluid. On the other hand, there are 
undoubtedly hydronephroses which will not appear as such 
in the injected radiograph. This is particularly true when the 
dilation is largely confined within the contour of the kidney, 
where for some reason the free pelvic wall did not yield. 
This is graphically illustrated in Fig. 4. 

The etiological factors, mechanical or inflammatory, are 
usually quite clearly defined in the pelvic outline. The 
mechanical or retention dilation is marked by regularity, — 
tlie even lines of the pelvic wall and the rounded ends of 
the dilated calyces (Fig. 5). The inflammatory pelvis, on 
tlie other hand, is irregular in outline (Fig. 6) and often 
with detached shadows caused by cortical abscesses connected 
with the pelvis. Occasionally we will get a combination of 
both factors. In Fig. 7 we have illustrated a retention pelvis 
as the result of some peripelvic inflammatory process. The 
regular dilation of the calyces is varied by the rather irregu- 
lar outline of the free pelvic wall. 

Tumor Deformity . — On account of the wide variation of 
size and shape of the normal renopelvic outline, we must be 
careful in interpreting a pelvic outline as pathologic. As 
previously stated, deformity of the renal pelvis caused by 
tumor will result from retraction of its whole or part of the 
tumor tissue, or from encroachment of the tumor in the pelvic 
space. \\ ilson ‘ has demonstrated that in most renal neoplasms 

’Wilson: Old Dominion Journal of Medicine and Surcerv No a 
April, 1910. ^ 
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a marked deformity of the renal pelvis is visible in a cross- 
section. In a previous paper I published two collargol plates 
showing this deformity prior to operation. Naturally the 
pelvic outline must vary widely from the normal in order to 
be recognized as a deformity. In case of tumor retraction the 
pelvis may be irregularly large, or a single calyx may be dis- 
tended and retracted even three or four inches. Again the 
pelvis at the ureteropelvic juncture may be abnormally broad 
or square in outline. In case of tumor encroachment, but very 
little of the pelvic space must remain in order to be able to 
recognize actual deformity (possibly one or two thin streaks), 
or if the pelvic space is obliterated by the tumor, nothing 
would be visible except the collargol within the adjacent 
catheter. In Fig. 8 but two narrow shadows, one on either 
side of the encroaching tumor, show all that is left of the 
pelvis. Thin streaks spreading out into the kidney tissue may 
be all that is left of the retracted calyces. An interesting 
feature in such cases is, that injected collargol does not readily 
drain away, as can be demonstrated by radiography several 
days later, when shadows of the retained collargol will often 
be shown. Another point of corroborative value in suspected 
tumor of the kidney is to find the pelvis shoved over^ in 
unusual positions. In one of our figures it was found lying 
over the vertebral column. However, it will not be possible 
to make a radiographic demonstration of distinct pelvic dc 
formity in every renal neoplasm. A large number, possibl} a 
third of them, will not have enough deformity to be of diag 
nostic value. Again, because of obstruction to the uretera 
catheter from various abnonnalities in the course of the 
external pressure, or even ureteric metastasis, it will often c 
found impossible to reach the pelvis with the injected m ^ 
It has been our experience that in order to secure the 
results, one should employ a fairly stiff catheter of as argc 
a calibre as possible and radiograph while injecting 

collargol. ^ -.fj 

Localhation of Renal Shadozvs . — ^AVhile it is true 1 
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good radiographic technic and apparatus, the kidney shadow 
can very often be fairly well outlined, nevertheless, for 
technical reasons in the course of routine examination, it will 
frequently happen that the renal outline is quite indefinite or 
will not show at all. Furthermore, distended gall-bladders, 
large abnormal livers, abdominal tumors, a large fatty capsule, 
etc., often obscure the kidney shadow and give misleading 
ideas of the exact outline and position. While it is very often 
possible to approximately localize renal stones in the kidney 
shadow if well defined, we have found that it can be done 
more accurately with the aid of collargol. A small stone deep 
in tlie calyx may, in the unaided radiograph, appear to be in 
the cortex, while in the collargol plate the cortical stone should 
usually be seen quite distinct from the pelvic shadow and its 
relative position in the parenchyma quite accurately ascer- 
tained. Pelvic stones will either be obscured entirely by the 
collargol shadow or show faintly through it. It is true that 
cortical stones just beyond a calyx may, in exceptional cases, 
appear to be continuous with the calyx shadow and in it. 
Furthermore, dilated ends of calyces may appear detached and 
may simulate cortical stones. Again, a stone in the lateral 
renal cortex in direct line with the pelvis might appear to be 
within the pelvis shadow, depending upon the comparative 
density of the stone and pelvic shadow. Such a lateral 
position is, however, rather infrequent. If any doubt exists, 
its position can be ascertained by making the radiograph at 
various angles. Another possible source of confusion may 
ari.ee when cxtrarenal shadows are in direct line with the 
pelvis and may appear included within it. Nevertheless the 
stone can be definitely localized by means of the injected 
radiograph in most cases, which is of much aid to the operator 
(F’S:- 9)- 

Differentiation of Extrarcml Sh a dozes. —Aithough the 
cxtrarenal .':hadows can usually be identified as such, it is some- 
times difficult to do so. The relation of the injected renal 
I«Iv„ to r. neiKhtorins stedow is often an aid to its identifica- 
tion. Tins IS particularly true in the differentiation of oall- 
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stone shadows. With the development of radiographic technic, 
gall-stone shadows are being found more frequently. Pecu- 
liarities in the shadow will often assist in identifying them. 
When in a normal position, the distance between the gall- 
stone shadow and the injected renal pelvis should usually 
identify them as being extrarenal (Fig. 10). However, when 
the gall-bladder lies low and overlaps the kidney area, gall- 
stone shadows appear to be intrarenal, but peculiarities in their 
relation to the injected pelvis, together with cystoscopic data, 
should suffice to identify them in most instances. We have 
been endeavoring recently to employ stereoscopic collargol 
radiographs in their differentiation. 

Ureteral Obstruction . — Obstruction to the ureteral catheter 
may be physiological and difficult to differentiate clinically 
from the pathological. An actual obstruction which occludes 
enough of the ureteral lumen to hinder the passage of the 
catheter usually causes enough urinary retention to produce 
more or less dilation of the renal pelvis and ureter above. 
This can be demonstrated frequently in a collargol radiograph. 
The method is particularly available in the diagnosis jof 
ureteral stone, which, even with the best technic, will occa- 
sionally be missed by the radiograph. At times the obstruction 
is such that not even enough of the injected medium can pass 
to cast a shadow. More often, however, enough can be forced 
by to outline the dilated ureter and pelvis above, even though 
the catheter itself is blocked. Should the catheter pass the 
obstruction, in order to demonstrate the ureteral dilation, it is 
advisable to withdraw the catheter almost to the obstruction 
and then inject. We have several plates where ureteral di a 
tion involves but a part of the ureter above the obstruction. 
Again, another plate shows but little dilation of the ureter 
above the obstruction, but considerable dilation of the pe \is- 
A peculiarity of low-lying ureteral obstruction, and particu 
larly with long-standing or congenital obstruction, is frequw 3 
noted in that the first part of the ureter, extending 
the ureteropelvic juncture to the first point of 
■will often remain undilated even though the remain er 



developments in pyelography. 651 

the ureter is much distended (Fig. ii). Because of the diffi- 
culty of fully distending a dilated ureter, it may be impossible 
to outline the full extent of the dilatation. With extrerne 
ureteral dilatation one should first endeavor to partially drain 
the ureteral contents and then inject a heavy solution of col- 
largol. Profuse return flow alongside the catheter in a 
naturally flaccid ureter may give the appearance of a 
moderate dilatation. 

Solitoyy Kidney , — The pelvic outline in solitary kidney 
may be of diagnostic value. In a plate already published, 

I demonstrated the pelvis of a congenital solitary kidney. The 
pelvis was shown to be about twice the usual size but with 
nonnal appearing calyces. On exploration the actual size of 
the pelvis was found to be commensurate with the hypertro- 
phied renal parenchyma. An acquired solitary kidney, on the 
other hand, when the other kidney becomes functionless, will 
show a pelvis normal in size and contour. The parenchyma 
may be double its normal size, but the pelvis remains as it 
was before. It may be noted with interest that neither of 
the two cases showed any untoward symptoms following the 
pelvic distention. 

Renal- Tuberculosis . — It often happens that a non-tubercu- 
lous pyelitis occurs with clinical symptoms, i.e., bladder ulcera- 
tions and unilateral cloudy urine, all suggestive of renal 
tuberculosis. Again, it may happen that a renal tuberculosis 
infects the bladder mucosa but little, and the clinical and 
cysloscopic picture may resemble a local pyelitis. It is pecu- 
liarly true that a pyelitis will often show a moderate pelvic 
dilation in the collargol plate. On the other hand, with 
renal tuberculosis a cortical abscess or an irregular pelvis and 
an inflammatoiy' pyonephrosis may often be outlined and of 
diplincl value in diflercntial diagnosis. 

CysUc Kidney . — In Fig, 12 we were able to demonstrate 
the pelvis of a cystic kidney. A clinical diagnosis of unilateral 
venal tumor was evident. The pelvic outline is similar to that 
usually found in infiammator)^ pyonephrosis. The catheterized 
tsnnc iKing clear, pyonephrosis was excluded. Diagnosis of a 
malignant renal tumor could hardly be made from tlie figure 
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because, ( i ) a pelvis of such proportions would be tlie result 
of a secondary degeneration and that such is not the case is 
proven by the clear urine; (2) the outline of a pelvis accom- 
panying secondary degeneration in the malignant renal tumor 
would be quite different. The irregularly enlarged pelvis was 
found at operation to be due to retraction of a cortex resulting 
from diffuse cystic changes. 

Congenital Malformations . — The frequency with which 
fused kidneys and median lying kidneys are found at operation 
should keep us on the lookout for them clinically. The 
position of a styletted catheter, as suggested by KolHscher 
and Schmidt, would usually suffice to determine anomalous 
positions in a radiograph. However, the size and shape 
of the pelves as well as that of the ureters can be out- 


lined in addition to locating them by the injected radiogram. 
We found a very interesting condition in a plate recently; a 
moderately hydronephrotic pelvis was seen lying across and 
to the right of the second lumbar vertebra, with a dilated 
tortuous ureter leading to the left base of the bladder. The 
right renal pelvis and ureter were found to be normal m 
position and size. The plate, which was made stereoscopic, 


made the lower pelvis appear at a level much more anterior 
to the right and uppermost pelvis. An interpretation of the 
plate was rather difficult. We knew that we were dealing 
with a small hydronephrosis and obstructed ureter, but whether 
this occurred in a congenital pelvic kidney or in a fused kidne}, 
we could not determine. Judging from the distance between 
the two pelves and the fact that the lower pelvis lay so ar 
anterior to the upper one, we inferred the existence of two 
separate kidneys as the more probable. At operation a 
kidney seven or eight inches in length was found. It a 
three distinct pelves. The two upper were normal and wn^ 
nected with the ureters which fused above the bladder. ^ 
lowest pelvis was found to be hydronephrotic, as demonstrate 


in the plate, and with a dilated tortuous ureter. 

Stereoscopic Radiographs. — We have recently ^ ma^^ 
stereoscopic collargol radiographs which promise to give 
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teresting data. They should be of practical value in 
the demonstration of shadows at different levels from the 
injected pelvis. This should be particularly true in the 
differential diagnosis of overlying gall-stone shadows. Un- 
fortunately, die shadows cast by the organs surrounding the 
kidney are usually too dim to be of much differential value 
in the stereoscope. 

We have therefore proven quite conclusively that 
radiograph and cystoscope, working together, make it 
possible to demonstrate many conditions which either would 
fail to demonstrate alone. We have frequently found the 
injected radiograph to be of considerable practical value in 
demonstrating the following conditions: (i) normal pelvis; 
(2) hydronephrosis; (3) pyonephrosis; (4) pyelitis; (5) 
renal tuberculosis; (6) renal tumors; (7) abdominal tumor 
differentiation ; (8) horseshoe and median lying kidneys ; (9) 
solitary kidney (unsymmetrical) ; (10) cystic kidney; (ii) 
differentiation of extrarenal shadows; (12) localization of 
renal shadows; (13) aid to ascertain renal functional capacity; 
(14) identification of ureteral obstruction; (15) hydro-ureter. 



NOTE ON THE REMOVAL OF CARCINOMA OF THE 
FUNDUS OF THE URINARY BLADDER. 


BY FRANCIS R. HAGNER, M.D., 

OF WASHINGTON, D, C, 

Professor of Genito-Urinary Surgery in the George Washington University. 

The fundus of the bladder is a comparatively rare location 
for new growths, the more common seat being the base. 

It has been my fortune to have two cases of carcinoma of 
the fundus of the bladder under my care during tlie last few 
months, both operable. My inability to remove the friable 
tumor in the first case without breaking the tumor mass sug- 
gested to me the method of removal that was resorted to in the 
second case. By the old method of procedure (which was o 
lowed in the first case) just as soon as the incision was earned 
through the bladder wall this viscus collapsed, thereby making 
it impossible to determine the location for my incision on le 
other side of the tumor without introducing fingers into 
bladder. The manipulation of the tissues by the fingers, neces- 
sary to determine lines of incision, caused a crumbling an 
breaking off of many small portions of the neoplasm, 
lieve it is generally conceded that one of the weakest ea 
of the operative treatment of new growths of the bla er i 
production of trauma to the tumor mass during its 
It is possible, witli proper care exercised, to remove u 
from the fundus and lateral walls of the bladder wi lo 
slightest traumatism to the tumor mass by the me lo 
describe. The operation is impracticable for tumors 
bladder base, which, unfortunately, is the most comrn 
tion for tlie growths. The following is the repo 
eSrSe stid description of tlie oper3,tion. 

Mak, white, forty-three years of age, 
me by Dr. Shaw, on March 15, 1910. E S j,;; 

patient began passing dark soft solid masses 
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urine. From two to three days before the passage of the masses 
the urine would become coffee colored, but after the passage it 
would clear and become normal. He has passed these pieces of 
tissue five times during the past eight months. He had no fre- 
quency of urination or bladder pain. On his first visit he brought 
the last piece of tissue he had passed. This appeared to be gan- 
grenous epithelial tissue. The man was well nourished and 
otherwise apparently healthy. His prostate and seminal vesicles 
were normal. Cystoscopic examination March 17, 1910, at Gar- 
field Hospital, showed a bladder capacity of 350 c.c., a normal 
bladder mucosa except to the right of fundus, where a partially 
ulcerated growth, 5 c.c. in diameter, was noted, covered with 
black necrotic tissue. The mucous membrane was raised in sev- 


eral areas around the base, showing infiltration of the bladder 
wall by the new growth. A diagnosis of carcinoma of the an- 
terior and right lateral wall of the bladder was made. Patient 
was operated on March 19. 

The following is a description of the operation employed; 
Tlic bladder was irrigated, and on account of bleeding, adrenalin 
1 : 10,000 was instilled and allowed to remain five minutes. The 
bladder was then distended with 350 c.c. of salt solution, and a 
Nitze cystoscope was introduced. This was held in place by an 
assistant, \vhilc a suprapubic incision down to the bladder wall 


was made. The prevesical fat was well separated and the tissues 
well retracted by wide lateral retractors so as to give a good 
c.xposurc of the bladder wall. The growth was then inspected 
through the cystoscope, the right hand holding the cystoscope; 
witli the left, a needle was pressed on the fundus of the bladder* 
and the dimpling caused thereby was readily seen through the 
cystoscope. The needle was carried first to the left of the growth 
at a sufficient distance to give a margin of healthy bladder wall 
it was then plunged into the bladder, being held in place by an 
assistant. The same procedure was carried out at the ri^ht of 
the growth .and at the lower border. An attempt to nlace a 
needle above would have penetrated the parietal peritoneum as 
t1.,s .nvolycd m the growth. A sharp knife was now carried 
.0 the other rule of the three needles plaeed around the grotrth 
the ponton of the Madder wall to he removed being ehmned 
at us cut edge as soon as the incision was started Ti m ^ 
wall cont.tinh.g the growth was lifted up hy the clamp and hefd 
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by an assistant. The fluid left in the bladder was removed by a 
large syringe through the suprapubic wound to prevent its en- 
trance into the peritoneal cavity. The incision in the bladder 
wall was then carried upwards into the peritoneal cavity and a 
portion of parietal peritoneum covering the growth was removed. 
The bladder and peritoneal wounds were then closed by two rows 
of sutures, a suprapubic drain being left in the bladder. 

As far as I am able to learn, this method of attacking 
these growths has not been tried before. As I have stated, the 
operation is only applicable to growths in the fundus and 
lateral walls, but even when the growth is near the base it may 
be possible to get one or twm points to guide us in the incision 
so as to prevent the traumatism to the growth by handling. I 
believe it is better to use sutures to fix the points of incision 
in preference to the needles I employed, as there is a slight leak- 
age of fluid around the needles that lets the bladder wall relax 
and makes the introduction of the last needle difficult. On 
the other hand, a threaded needle can be seen with the cysto- 
scope wffien it enters the bladder, and tlie location of the suture 
when in place can be readily noted if slight tension on it be 
made, so as to cause a stretching outward of the bladder wall 
at the point of suture. This tension also prevents leakage of 
fluid and facilitates the introduction of the other suture by 
preventing the slight collapsing of the bladder wall. 

The patient on whom this operation was performed has 
made a good recovery and is apparently in good healtli. U 
course it is too early to express any opinion as to the ultimate 
result in this case, but we do know that the tumor was remove 
without the slightest traumatism to the growth — ^not even t e 
necrotic tissue present was disturbed. 



INTRAPERITONEAL CYSTOTOMY. 

BY CHAUNCEY E. TENNANT, M.D., 

OF DENVER, COL. 

Surgical progress has always been subservient to tradi- 
tion. This is as it should be, for only by careful considera- 
tion of past experience has it been possible to maintain surgical 
procedure on a safe and sound basis. It is this same tradition 
which is, no doubt, responsible for the present hesitancy in 
attacking the urinary bladder through the peritoneal cavity. 

The possibilities and advantages of this route were success- 
fully worked out and recommended by Harrington in 1893.^ 
Since this admirable report, little or nothing appears in the 
surgical literature regarding this method of cystotomy, until 
an article by Charles H. Mayo in the July number of Annals 
OF Surgery, 1908, entitled “ Transperitoneal Removal of 
Tumors of the Bladder.” Following this, two more contribu- 
tions have been made to American literature regarding the 
method and technic, and report of cases. These are by Scud- 
dcr and Davis, in the Annals of Surgery, vol xlviii, 
December, 1908, and E. S. Judd, in the Journal A, M. A., 
vol. liii, December 25, 1909. 

Long before Harrington pointed out the possibility of 
successful transperitoneal cystotomy, it was known that a 
nonnal urine was practically sterile.^ It was also a well- 
known fact that punctures and accidental injuries to the 
ureters and bladder, occurring during operations, readily 
healed when properly repaired. In the face of all this, the 
persistent cliort to avoid the intraperitoneal invasion of the 
bladder can only be attributed to a certain close adherence to 
time-honored traditions. 

Why these should have retarded the development of 
urinary surgciy- more than other fields is difficult to explain, 
tor the suprapubic and perineal muscle splitting operations, 
winch have always been the recognized course of procedure! 
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are attended with a high mortality, and sometimes tlie perma- 
nent discomfort of a urinary fistula. 

While it has long been recognized that urinary infiltration 
into the muscle planes produced early and profound absorp- 
tive symptoms, and even fatal toxaemias, it has also been 
known that the peritoneal cavity better tolerated this same 
urine. But in spite of all this, there has been a persistent 
choice of the route through the muscle planes to the bladder, 
neglecting the rapid healing, tolerant, and effectual peritoneal 
route. 

Harrington, in his first report, said ; “ Intraperitoneal 
cystotomy may be perfonned for tumors of the bladder, for 
enlarged prostate, for disease of the ureters, for cases of large 
stone in the bladder, and for sacculated stone; there are 
advantages in the operation which, certainly at times, render it 
preferable to suprapubic cystotomy.” 

Watson in a comprehensive report, “ The Operative Treat- 
ment of Tumors of the Bladder,” ® which covers records of 
643 cases, says : “ That 28.6 per cent, of benign and 46 per 
cent, of carcinomatous growths of the bladder have been surgi- 
cal failures.” 

This is, of course, by the use of the muscle splitting 
suprapubic and perineal routes. In this same report Watson 
also shows that by the suprapubic route papillomata have been 
removed with 20 per cent, mortality, carcinoma with 28 per 
cent., and sarcoma 63 per cent., early recurrence following m 
both the benign and malignant forms in over 20 per cent. 0 
the cases. 

This high mortality is no doubt partially due to the urinao 
absorption through the severed muscle planes; also to 
ineffectual means of reaching the tumor. The frequent 
recurrence is no doubt due to the incomplete removal o ’c 
mass and its adjacent tissue. . . 

Dr. Charles Mayo in his report on “Transperitonea 
Removal of Tumors of the Bladder ” in the July Annai^ 0 
Surgery, 1908, says: _ 

“We have not been satisfied with the ordinarj^ 
incision in operating upon large tumors of the ba 
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According to Judd,^ 90 per cent, of the tumors of the bladder 
begin in the base, consequently witlr the suprapubic and peri- 
neal incisions, it is impossible to secure good exposure or do 
a radical operation, and he furtlier adds: after closing the 
suprapubic incision in the bladder, we (the Mayos) have 
occasionally had the wound open and the urine drain for some 
time through this opening, hxit in no instaxice has there been 
leakage from the incision through the peritoneal surface, 
w/iicli is no doubt owing to the firmer and more rapid healing 
of the peritoneum/^ 

Statistical and clinical observation therefore indicate that 
intraperitoneal cystotomy should be more frequently the 
method of choice, and often it is the only method which can 
give any reasonable promise of permanent relief. 

The more recent literature reports the successful use of 
Uic transperitoneal route for vesical tumors, especially where 
thorougli inspection or removal of the bladder wall is deemed 
necessary. The mortality from this work appears to be decid- 
edly less than with the muscle splitting operation, to say nothing 
of the security that comes with the knowledge of immediate 
bladder closure, and the comfort of the patient and nurses, 
while it also affords the best possible visual and operative 
access to all parts of the bladder. 

Contrary to what one might naturally expect, the free 
opening of tlie bladder into the peritoneal cavity is not attended 
with a copious and annoying overflow of urine into the opera- 
tive field. Somewhere in the recent literature I have seen the 
statement made that when an anxsthetized patient is placed in 
tlic Trendelenburg position (which is necessary in the trans- 
pcritoneal cystotomy), there is practically little or no urine 
secreted, and this has seemed to be true in the cases I have 
operated by this method. 

Wiilc I do not mean to advocate transperitoneal cystotomy' 
in any but selcclcd cases, I am sure that more successful 
results m bladder work may be accomplished, with consider- 
ably less mort.ahty and much greater comfort to the patient 
by tb.c intraperitoneal route. ' 
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The method of operation as first recommended by Har- 
rington, and later endorsed by Charles Mayo, Scudder, and 
Judd, is practically the same. The patient is placed in the 
Trendelenburg position, and a long median incision is made 
from the umbilicus to the symphysis pubis. The muscle 
planes, through which the incision has been made, and tlie 
abdominal viscera are packed out of the way, and the superior 
external angles of the bladder picked up and brought fonvard. 
An incision is made in the superior and posterior surface, the 
urine mopped out, and the incision continued down the pos- 
terior surface as far as deemed necessary. Two anchoring 
sutures may then be introduced through the bladder wall to 
spread the borders of the incision, when a full view of the 
inside of the bladder is obtained. Tumors may then be out- 
lined, their relation and extent determined, and radical opera- 
tions done for their removal. 

Large sections of the bladder wall may be excised and 
the ureters transplanted with apparently no greater mortality 
than occurs in the ordinary ineffectual suprapubic operations. 

Most authors recommend chromicized catgut through-and- 
through Connell suture, in closing the bladder, this to be fol- 
lowed by a peritoneal reinforcement with a linen Cushing 
suture, 

I have used this method, and also plain catgut throughout, 
and now prefer the latter because of its certain and early 
absorption. Chromicized catgut may be more certain of hold- 
ing the parts together, although I have found the knot (whic 
should be made inside the bladder) discharge through tic 


urethra five days after the operation. 

A catheter may then be introduced into the bladder or 
continuous drainage, although some claim this is not 
sary. I have been disposed to use the catheter for the ^ rs 
week following an intraperitoneal cystotomy. One certmn} 
feels more secure with this safety-valve in place, and it o c s 
but little added inconvenience to the patient, with no increase 


danger. 

There is no need of testing the bladder for leakage. 


for if 
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the through-and-through sutures.are well placed, close together, 
and the peritoneal covering well overlapped, it is certain to 

be water-tight under nonnal pressure. 

The parietal peritoneum is then closed as usual, and the 
muscle sheaths united as in any other abdominal operation, 
excepting, however, in the writer’s experience, the introduc- 
tion of a small drainage tube down to the peritoneum for the 
first forty-eight hours. This procedure will save a possible 
postoperative abscess in the muscle planes, which is prone to 
occur where bacteriuria is present. If one has been careful 
to protect the edges of the abdominal incision, and feels abso- 
lutely certain there has been no infection, this last step may 
not be necessar}', although it is advisable, as it affords escape 
for any urine left in the incision after the operation. 

In two recent cases which I shall briefly report, I learned 
that it was possible to perform an intraperitoneal cystotomy 
in the presence of a very marked cystitis, although I do not 
wish to be understood as recommending this procedure with- 
out some very good reason for so doing. Both of these cases 
had a cloudy alkaline urine with pus, colon bacillus, and other 
pyogenic micro-organisms, but after careful consideration, it 
seemed best to use the transperitoneal route. Both cases 
were operated, the bladder immediately closed, and successful 
results secured, sparing both the patients and myself the 
annoyance and apprehension of a urinary' fistula. 

Cask I.— Mr. P., age fifty-five, had h£ematuria for the past 
year, first at irregular inten^als, then free and constant, with 
iirinarj' obstruction due to large blood-clots. Patient lost con- 
siderably in weight : also much sleep, owing to frequent noctur- 
nal miclurition. Digital examination of the bladder through the 
rectum disclosed a horned-shape mass extending upwards and 
into the bladder from the upper border of the prostate gland. 
Tins tumor, although hard, seemed to involve the muscular 
coat. It v.-as very difficult to use the cystoscope, owing to the 
g.c.at .amotint of bleeding, which frequent washing would not 
cbnnnatc,^ However, a fair view was obtained of the upper 
surfiacc of the mass, a deep ulcer appearing at the very' apex. 
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The urine contained pus and blood, with a specific gravity of 
1020, acid reaction, and a marked bacteriuria — colon bacillus 
and staphylococcus. 

Removal by the transperitoneal. method, following the technic 
as above described, was effected. A thorough removal of a 
hard indurated mass was accomplished, together with the pros- 
tate and a considerable portion of the mucous membrane. The 
bladder and abdominal incisions were completely closed, a 
catheter inserted in the urethra, and the bladder washed out once 
daily for the first week. There was no rise in temperature, no 
infection, and perfect repair, patient being discharged in two 
weeks. 


Case II. — Mr. W, age twenty-one. After fall on perineum 
one year ago, developed frequent urination with dysuria. More 
recently has had frequent chills and temperature, loss of weight 
and sleep, and is compelled to wear a rubber urinal both night 
and day. Examination with the finger in the rectum discloses 
a large mass about the right prostatic lobe, which is extremely 
tender. The urine is strongly alkaline, cloudy, foul odor, full 
of pus, and loaded with colon bacilli and diplococci. Sounds 
failed to disclose anything suggesting stone. While the use of 
the cystoscope provoked much tenesmus, in spite of the local 
anaesthetic which had been used, a little perseverance brought 
the lower end of the bladder into full view, when all question as 
to the diagnosis was put at rest by the sight of a large irregular 
white mass, covered with slimy mucus, and apparently partia y 
encysted in the bladder wall. About this mass, as far as coud 
be seen, the bladder was thick, cedematous, and suggestive o 
some other hidden lesion. Operation being at once accepte , 
decided to undertake the transperitoneal method because o tie 
appearance of the bladder wall and the embedded stone. 

After making the abdominal incision, I discovered a c ronic 
catarrhal appendix and removed it. Then packing everytung 
well away from the bladder site, I made a long 
superior and posterior surface, delivered the stone weig 
26.5 grammes, examined the bladder walls and the urethra 0 ^ 
let, closed the bladder, introduced a soft rubber ure 
catheter and washed out the bladder once daily. ^ ^ 

A rise of temperature on the third day gave 
subcutaneous stitch abscess, which necessitated the re 
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of several of the retaining sutures and drainage down to the 
peritoneum. The infection readily yielded to this treatment, 
and the abdominal incision promptly closed. The catheter was 
removed the seventh day, and the patient was out of bed with 
good bladder function on the fourteenth day. 

While these are the only two cases which I have operated 
by this method, neither of them suffered with troublesome 
urinary fistulas nor had a complication because of opening a 
septic bladder. I report them, not to encourage the intraperi- 
loncal cystotomy in every bladder lesion, but to show that it 
is possible to use this method even in the face of marked 
bactcriuria. 
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A CHART TO' AID IN THE TREATMENT OF CYSTITIS 
BY DISTENTIONS OF THE BLADDER. 

BY HOWARD A. KELLY, M.D., 

OF BALTIMORE, MD. 


I DO not think we yet fully appreciate the value of appeal- 
ing whenever it is possible to the eye as well as to the ear 
in our medical work and teaching. In instructing students 
and in demonstrating methods of operating in our text-books, 
the appeal to the eye by illustrations is now used with a fair 
degree of liberality, but there are other fields than these 
almost untried. 

I have recently devised and am' now using a chart such as 
shown in Fig. i, as a valuable adjuvant in the treatment of 
cases of cystitis, and it is because I believe that some such 
ocular demonstration of the progress from week to week ought 
to be used in every case, that I here offer this simple but 
serviceable suggestion in the hope of extending its field of 
usefulness. 


My patient was a married woman, thirty-seven years old. e 
had had no pregnancies in eight years of her married i £• 
Her general health was good, and the entire complaint was 
lodged in the bladder, which began about six years ago to 
trouble her with sticking, knife-like pains in the lower abdomen^) 
which became worse on exertion. Three or four years ago 
had a frank attack of cystitis, when she passed a great dea o 
blood. The added pains associated with this attack have sen 
pretty constant since that time, although there have 
sional remissions. She has often been compelled to voi 
urine 15 or 20 times a day as well as incessantly at night. * 
was so worn-out and nervous from her sufferings tliat she cou ^ 
not even endure an ordinary gently executed cystoscopic 
ination, so I gave her an anaesthetic and then examine 
bladder at leisure and very thoroughly through my oero cj- 
scope. 
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At the examination I found an injected area of pronounced 
O’stitis with disappearance of the vesical vessels occupying the 
left lateral wall of the bladder and a part of the vertex. The 
rest of the bladder ivas normal and there was no disease at 
the base or abnormality about the ureteral orifices. 

Treatment was then begun with an intelligent idea as to just 
what the disease was, where it was located, and how extensive 
it was. This was valuable also as a basis for comparison in 
following up the results of treatment. 

I followed four courses in treating her: i. Rest, not absolute 



but relative. She was required to take things very easy and to 
lie about especially after the treatments. 2. Medication, there 
was but little medicine given by the mouth. 3. Local therapy, 
which constituted the sheet anchor in the treatment and to which 
she owes her improvement almost exclusively. 

This consisted in distending the bladder to a maximum at 
first with a warm boric acid solution, followed at the end of 
tlio trngation and distention by the instillation of a solution of 
nitrate of .silver (i : 1500). 

■V. ihc snsfcslion of Dr. C. F. Eumam, my associate I later 
a c.arl«lic add soUdbn (J4 pc.) for L disten.lns » 
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account of the sedative action of the drug as well as its value 
in sterilizing the surfaces with which it came into contact. 

After the treatment was well under way, I conceived the 
idea that it would be a great help to the patient as well as to 
me if a large graduated chart like a temperature chart were 
made and hung on the wall, for thfe purpose of showing at a 
glance just what progress had been made from the first, what 
the actual status was at any given time, and what was expected 
for the future, that is to say, how great was the distance still 
remaining to the goal. 

Such a chart serves both doctors and nurses as an excellent 
basis of appeal to the patient to do her best, and is a moral 
stimulus in moments of depression. She will not then he so 
likely to worry over little diurnal variations with the written 
record of decided improvement before her. 

One can also determine the effect of psychic or of physical 
causes on the toleration of the bladder as well as the beneficial 


effect of any particular drug being used. In this special case my 
goal is a content of 500 c.c. (one pint). Starting out with an 
intolerant bladder tolerating only 40 c.c. (a little over an ounce), 
we have gone steadily up to over ten times the amount m seven 
weeks; no bad record for a case of years’ standing. With 
this measured and charted improvement has gone a like im- 
provement in all the symptoms. She used to void from 10 to 


15 times at night, now it is but once or not at all. 

On reaching the top of the chart one may begin again at 
the bottom using the left-hand column of figures with 200 on 
the lowest line and ascending to 400. When she runs again 
to the top I will write 400 to the left of the 200 column an 
carry the enumeration up to 500 or 600, where we will stop. ^ 

To effect this improvement I have given her 36 irrigations 
and 140 distentions. That is to say the bladder is irrigate^ 
every day if there is no reason to the contrary, and at cac 


irrigation it is distended several times to a maximum. 


In addition to the encouragement such a chart 
patient, nurse, and doctor, it is a great time saver ^ 
reading over the daily records to see what has been e 
The individual squares in the figure are 1.5 cm. 

I would make the chart long enough to hold from 3 ° ^ 
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treatments, and count each square equal to 10 c.c. of distention. 
Checker paper or chart paper can be bought for a few cents 
a sheet in larger or smaller squares suitable to hang on the 
wall or to file away witli tlie histor}\ A fine paper is Webb’s 
co-ordinate draughting paper, which comes retail at 5 and 10 
cents a sheet, less in quantity. 



IS THE SAC OF A FEMORAL HERNIA OF CONGENI- 
TAL ORIGIN, OR ACQUIRED? 

BY R. W. MURRAY, F.R.C.S,, 

OF LIVERPOOL, ENG. 

There is an ever-increasing- tendency to regard the sac of 
an ordinary inguinal hernia as being of congenital origin and 
not acquired. The evidence that can be advanced in support 
of this view is very complete and convincing. In this com- 
munication I wish to direct attention to the etiology of femoral 
hernia, and will endeavor to answer satisfactorily the question, 
“ Is the sac of a femoral hernia of congenital origin, or ac- 
quired ? ” 

Though the sac of a femoral hernia is almost invariably 
found to occupy a position between the femoral vein and 
Gimbernat's ligament, cases have been recorded in -which it has 
been seen in other situations. It has been found to descend 
in front of the femoral vessels, external to tliem, behind them, 
and even to pass through the fibres of Gimbernat’s ligament. 

Partridge, in the Trarisactions of the Pathological Society 
for 1847, relates a case of double femoral hernia in which 
both sacs were outside the femoral vessels. The left sac con- 
tained the sigmoid flexure; the caecum and vermiform appen 
dix were in the right. The accompanying drawing (Fig. ih 
which is copied from Macready’s “ Treatise on Ruptures, 
shows three sacs — one in the usual position of a femoral hernia, 
a second peritoneal sac had traversed Gimbernats ligamen , 
and a third protruded over and to tlie outer side of the femora 
artery. 

These tliree peritoneal diverticula appear to me to ha\e ^ 
very important bearing upon the etiology of femoral hernia. 
Macready tells us that : “ The specimen was taken from ^ J 
body of a woman between forty and fifty years of age, v 
had a rupture for several years. The hernia is in the usu^^ 
situation. The abdominal entrance of both the other pouc 1 
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was narrower than the fundus, and both were surrounded by 
fat which had been partly removed by dissection.” 

How are we to explain the formation of these three peri- 
toneal diverticula? 

Surely one of two explanations must be true — either all 
three sacs had been acquired, or, as appears more probable, 
all three were of congenital origin. The fact that three diver- 
ticula were found in such close proximity is in favor of the 
developmental view; and this vieAV as to their origin receives 
support from their shape, for it is distinctly stated that the 
abdominal entrance of both of these pouches was narrower 
than the fundus. Had these diverticula been produced by the 
bowel pushing the peritoneum in front of it, then the mouth 
of each sac would have been wide. 

It might be argued that all three diverticula were acquired ; 
that is to say that all three at one time were hernia sacs, but 
in two of them the neck and mouth of the sac had become nar- 
rowed, having undergone a natural cure. The objection to 
such an explanation is that clinical experience has never yet 
furnished a single instance in which an undoubtedly acquired 
hernia sac has undergone a spontaneous cure. The evidence, 
then, is strongly in favor of the congenital origin of two of 
these sacs, and as it is extremely unlikely that an acquired 
hernia sac would be formed between two existing peritoneal 
diverticula, we are compelled to believe that, in this instance 
at all events, the femoral sac was also pre-formed. 

Though it is true that femoral hernia is seldom met with 
before adult life, still a number of cases has been recorded 
in wliich the hernia first appeared during childhood, and others 
in which it was present at birth or noticed during infancy. 


In the A^sai.s or Sut.gery for October, 1906. Wm. B. Coley writing 
on the rndic.nl cure of fcmoml hernia, says: “Between the years 1801 and 
tcy >5 I performed iiy operations for femoral hernia in 105 patients In 
3.; of these opemuons the patients were children between the ages of trvo 
and foimteen yc.nrs. Nine were males and 18 females. In three operations 
II.. ,.n,, „„acr r,v. years ot age; in ,5 operations the patients 
tvere tron, five to ten years of ape; in 14 operations the patients were 
from ten to fourteen years of age.” 

In the article on hernia in Keating’s “ Cydop.-cdia of the Diseases of 
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Children,” two cases of femoral hernia recorded by Edward Swasey are 
referred to. " A boy sixteen years of age presented himself at the hospital 
with unmistakable double femoral hernia. His mother said that when one 
year old he had a bad bronchial affection, with severe cough, and during 
this time the tumors appeared. They would disappear on lying down and 
increase in size on standing up, and especially upon coughing. The boy 
said the lumps had been present as long as he could remember.” 

Swasey also mentions another case of femoral hernia in a girl twelve 
years of age, whose mother positively asserted that the swelling had been 
present for four years. 

Thomas Bryant, in the Medical Times and Gazette of 1862, vol. i, 
reports two cases of femoral hernia which occurred in girls, aged nine 
and twelve years respectively. 

Edmund Owen, in his work on “ Surgical Diseases of Children,” men- 
tions the case of a female child, six years of age, upon whom he operated 
for strangulated femoral hernia. 

Ashby and Wright, in their work on " Diseases of Children,” men- 
tion that Sabourin recorded a case of femoral hernia in a premature 
infant. 

John Birkett, writing on hernia in Holmes’s “System of Surgery,' 
mentions a case of crural hernia he saw in a girl ten years old. 

Lockwood, in his work, “Hernia, Hydrocele, and Varicocele,” men- 
tions two cases of femoral hernia upon which he operated, and which 
he considers might possibly have been congenital. “They occurred in 
boys aged twelve to fifteen, and had existed for years.” 

Macready, in referring to persons seen at the City of London Trnss 
Society during the years 1888, 1889, and 1900, mentions 22 cases in " 
femoral hernia was met with in males under fifteen years of age, an 42 
cases in which femoral hernia was noticed in females under fifteen years 
of age. 

We have, then, 104 cases of femoral hernia occurring 
in children under fifteen years of age. In 52 of these cases 
the hernia first appeared between one and ten years of age, 
and in 9 instances it was first noticed before the children were 
five years old. , 

The relative frequency of femoral hernia in male an 
female children is about i to 2. 

CASES OF FEMORAL HERNIA IN CHILDREN, ACCORDING TO AGE 
WHEN THE HERNIA WAS FIRST NOTICED. 

.... 9 
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In accordance with orthodox teaching, all these 104 hernia 
sacs had been acquired; but considering the age of the patients, 
and remembering that in 9 instances the hernia first appeared 
between one and five years of age, it is surely far more prob- 
able that the bowel had descended into a pre-formed sac. 

In the case recorded by Edmund Owen, where strangu- 
lation of a femoral hernia occurred in a child six years of age, 
the only possible explanation is that the bowel had suddenly 
entered a pre-formed sac. 

Femoral hernia is so frequently met with that if its essential 
cause is the presence of a pre-formed sac, then we would expect 
to find small peritoneal diverticula occupying the crural region, 
altogether apart from hernia. 

In 200 consecutive post-mortem examinations, kindly made 
for me by Dr. Nathan Raw at the Mill Road Infirmary, upon 
persons in whom during life there was no history or evidence 
of hernia, in 47 bodies 52 femoral diverticula were present. 
In 14 instances they were bilateral. They invariably occupied 
a position corresponding exactly to that of a femoral hernia, 
and in shape closely resembled the inguinal pouches, having a 
narrow mouth and Imnen, which would make it appear more 
probable that they were produced by some force pulling the 
peritoneum outwards, rather than by a pushing force from 
within. The fact that in the 47 bodies more than one diver- 
ticulum was present in 16 instances strongly suggests a de- 
velopmental origin for both the inguinal and femoral pouches, 
and this view' is strengthened by one case (No. 9) in which 
a double inguinal and double femoral sac existed. 

I would call attention to the fact tliat so many of the 
femoral sacs were bilateral, and that in another case (No. 45), 
a girl aged seven years, a femoral diverticulum was present on 
both sides of the bod}*. These femoral pouches are either all 
of congcnit.al origin or all have been acquired ; no compromise 
can l>c accepted. If they arc all of congenital origin, and occur 
with such frequency as the tables indicate, and are so often 
found in the position v.*hich the sac of a femoral hernia nor- 
mally occupies, then win* suppose tlie sac of a femoral hernia 
n ever acquired? 
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I would remind surgeons who hold to the orthodox teach- 
ing, that if their view be correct then these pouches must have 
been acquired by the bowel pushing the peritoneum in front of 
it. Consequently we are asked to believe that amongst 47 
persons no less than 58 femoral hernise must at one time have 
existed, and that quite unknown to the individuals concerned— 
^ suggestion which, to say the least, is extremely improbable. 


Number. 

Sex. 

Age. 

Potential Hernia Sac. 

z 

Male. 

48 

Double inguinal and right femoral. 

2 


6z 

Double inguinal. 

3 


46 

Left femoral. 

4 

“ 

S 7 

Right femoral. 

5 


39 

Right inguinal (contained omentum). 

6 


SS 

Left inguinal (contained omentum). 

7 


42 

Left femoral. 

8 


29 

Right femoral. 

9 


44 

Double inguinal and double femoral. 

10 


30 

Right and left femoral. 

11 


63 

Right and left femoral. 

12 


63 

Right femoral. 

13 


32 

Left inguinal. 

14 


4 S 

Right femoral. 

IS 


60 

Right femoral. 

z6 


61 

Right and left femoral. 

17 


44 

Right femoral. 

iS 


64 

Right femoral. 

19 


33 

Right and left femoral. 

20 


54 

Right femoral. 

31 


33 

Right and left inguinal. 

33 


63 

Right femoral. .. . . 

23 

41 

44 

Right and left femoral (small opening^. 

24 

<4 

64 

Right and left femoral (small opemng). 

as 


38 

Right and left femoral. 

26 


31 

Right femoral. 

27 


44 

Left femoral (small opening). 

38 

29 

44 

24 

56 

Right femoral. , .... , 

Right and left femoral and umbilical. 

30 

** 

S 5 

Left femoral. 

31 

Female. 

40 

Right femoral. 

33 


14 

Right and left femoral. 

33 


62 

Left femoral. 

34 


54 

Right femoral. 

3 S 


33 

Right femoral. 

36 


60 

Right and left femoral. ^ 

37 


47 

Left femoral (contained omentum). 

38 


56 

Umbilical (contained omentum;. 

39 


30 

Left femoral (small opening). 

40 


43 

Right femoral. 

41 


30 

Right femoral. 

43 

** 

37 

Left inguinal. 

43 

** 

44 

Right femoral. 

44 

4 5 

14 

62 

7 

Rilht in'dWt femora! (small opening). 

46 


68 

Right femoral and left inguinal. 

47 


18 

Left femoral. . 


Two hundred bodies examined: In 47 bodies 68 peritoneal diverticula t. ere 
16 instances more than one diverticulum was present. 


found: 


30 males 


17 females 


{ I umbilical. 

II inguinal ( 4 double). 
34 femoral (ii double). 


3 umbilical. 
3 inguinal. 


[18 femoral ( 3 double). 


SAC OF FEMORAL HERNIA. 673 

It is a well-known fact that femoral hernia occurs with 
far greater frequency in women than in men, and, granted that 
a femoral sac occurs with equal frequency in both sexes, I 
would suggest that a hernia is more likely to occur in women, 
mainly for two reasons: (i) because in females the lateral 
expansion of the pelvis which takes place about puberty would 
tend to widen the mouth of a peritoneal diverticulum in the 
femoral region; (2) on account of increased pelvic pressure 
during pregnancy. 

This suggestion receives support from the fact that femoral 
hernia appears with greatest frequency between the ages of 
twenty-one and forty-five years, the child-bearing period. 

That it is possible, owing to some developmental irregu- 
larity, for a peritoneal diverticulum to occupy the crural canal, 
is clearly demonstrated by the accompanying drawing (Fig. 
2), which illustrates an article in the Annals of Surgery 
for Januar)^ 1909, by Alexander Hugh Fergusson, of Chicago. 
The patient had suffered from a hernia in his right groin for 
27 years. “ He dated his rupture to a time when he was 
eighteen years of age, and was pitching hay on a farm. An 
extra effort was made with the pitchfork to heave hay, when 
suddenly he felt something give way in his right groin, and 
at once a tumor mass appeared in the scrotum.” 

In the following case, taken from the Epitome of the 
British Medical Journal for October 5, 1907, there can be 
little doubt, from the family history and the operative findings, 
as to the congenital origin of the hernia. 


C. Provera ’ describes the case of a woman of twenty-four who came 
up for operation with a right crural hernia of a year's standing. Her 
brother had a right inguinal hernia, and one of her three sisters had bilat- 
eral hernia. The patient's tumor was the size of a walnut, painless excepting 
at the time of the menstrual flow, and reduced itself spontaneously when 
she l.iy denvn. When the sac was found, it had in its outer part a pink, 
rounded cord, the sire of a goose’s quill, looped. Light traction on the 
ir.ner side of the sac brought part of the bladder into view, just at the 
point where the ureter, here reddened and dilated, entered it. The sac 
contained a little piece of omentum. The operation was performed 
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in the usual way, and the patient made a straightforward recovery; at 
no time did she have any renal, ureteral, or vesical symptoms. Provera 
gives and discusses the literature of the subject. 

. . ■ i 

I have not the least doubt that if the literature of the subject 

were carefully reviewed, a large number of cases would be 
found in which a femoral hernia had first appeared during 
infancy or childhood, but these mentioned are amply sufficient 
for the purpose. The earlier in life a hernia appears, the 
greater the probability of its being due to a developmental 
defect. 

Clinical evidence, then, is strongly in favor of the belief 
that in a number of cases the sac of a femoral hernia is pre- 
formed, and is, therefore, the essential cause of the hernia. 

The results obtained after operating for the cure of femoral 
hernia favor the view that the primary cause of the hernia 
is the presence of the sac; for if the sac were acquired owing 
to weakness of the abdominal wall, recurrence of the hernia 
after operation should very frequently take place, as for ana- 
tomical reasons it is extremely difficult to strengthen the 
abdominal wall at this point. Yet we know that most satis- 
factory results have been obtained after complete removal of 
the sac alone, without any attempt being made to reinforce 
the abdominal wall at the site of the hernia. 

If, then, in some cases a pre-formed sac does determine 
the occurrence of a femoral hernia, and in many persons 
a peritoneal diverticulum persists throughout life, but is so 
small that the bowel has never entered it, it is surely rational 
to believe that in all cases and at all periods of life the occur- 
rence of a femoral hernia is due to tlie fact that a potentia 
hernia sac occupies the crural canal. 

Granted the presence of a diverticulum, the descent of t e 
bowel would depend, as in the inguinal or any other repon, 
upon tlie size of the mouth of the sac. If the sac is a relative y 
large one, then the hernia may appear during infancy or c i 
hood; if, as is more usually the case, the sac is at first sma , 
then the bowel is not able to enter it, until with the growt 0 
the individual it has attained a certain size 
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It is generally admitted that the gubernaculnm, a fibromus- 
cular mass, is in some way responsible, not only for the descent 
of the testicle into the scrotum, but also for the descent of the 
processus vaginalis, which reaches the bottom of the scrotum 
in advance of the testicle. 

About the sixth month of fetal life the gubernaculum 
extends from the lumbar region through the inguinal canal, and 
has its chief attachment at the bottom of the scrotum; but 
bands also pass to the groin and to the root of the penis ; others 
end in the peritoneum. 

These additional bands are normally slender, but occasion- 
ally are sufficiently developed to influence the direction of the 
testicle, which may then be found in the perineum, at the root 
of the penis, or in the crural canal (Lockwood). 

Whether it is by muscular action or by cicatricial contrac- 
tions that the gubernaculum assists in the descent of the tes- 
ticle and of the processus vaginalis, is still a disputed point, 
but that it does play a very important part in these changes is 
rendered probable by the nature of its structure, and by the 
fact that a remnant of gubernaculum can always be found in 
the adult, behind the epididymis and the testicle. 

In the case of the cruroscrotal hernia above referred to 
(Fig. 2), it is, I take it, fair to assume that the abnormal 
descent of the testicle and processus vaginalis was most 
probably due to the abnormal attachment and development 
of the crural termination of tlie gubernaculum. 

The evidence that we have, then, justifies us in assuming: 
1. That the chief gubcmacular band is attached to the bottom 
of the scrotum, and is responsible for tlie formation of the 
processus vaginalis, and for the descent of the testicle. 2. 
When tlie testicle together with a process of peritoneum is 
found to occupy the crural canal, it is probably due to an exces- 
S!\c dc\ clopmcnt of a normally slender gubcmacular band. 

It is then reasonable to believe that a crural <nrber- 
nacular attachment, developed in excess of the normab'^may 
without producing an abnormal descent of the testicle dra<^ 
upon the peritoneum sufficiently to make a dimple in the ’crural 
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region, which, with the growth of the individual, will develop 
into a potential heniia sac. 

The surprising frequency with which crural peritoneal 
diverticula were found in the bodies examined at Mill Road 
Infirmary may thus be explained. 

The shape of these diverticula and their narrow lumen 
strongly suggested that they were produced by some force 
pulling, rather than pushing, the peritoneum outwards. 

If the sac of a femoral hernia is formed originally in this 
way, then some atrophied gubernacular fibres should be found 
at the fundus of the sac. At the same time it must be remem- 
bered that in any case the fibres will be scanty. 

A few weeks after I had written the above remarks I 
secured, in the post-mortem room, from the body of a man 
sixty-one years of age, the sac of a femoral hernia. I sent 
the sac to the Clinical Research Association in London, asking 
that the fundus might be carefully examined for gubernacular 
fibres. This was done, and on November 30, 1909, I was 
delighted to receive the following report, together with a micro- 
scopic slide : “ Sections made longitudinally of the fundus of 
this hernial sac certainly show small bundles of striated muscle. 
They can easily be picked out by their characteristic appear- 
ance, nuclei, striated sheath, etc.” A photomicrograph of the 
slide is reproduced in Figs, 3 and 4, 

So far as I am aware, this is the first time muscular fibres 
have been demonstrated at the fundus of a femoral hernia sac, 
but that is only because it is probably the first time they have 
been looked for there. It is, I hope, reasonable to infer that 
these muscular fibres are the remains of the gubernaculum, an 
further that as the scrotal band of these fibres influences in some 
way the descent of a peritoneal diverticulum into the scrotum, 
so a crural attachment of gubernacular fibres may in some 
way determine the formation of a peritoneal diverticulum m 
the femoral region. , 

Some of my friends to whom I showed this slide expresse^ 
a doubt as to these muscular bundles being gubernacular re.^, 
chiefly on account of their striation. For my own par , 
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failed to see how the presence of muscular fibres at the fundus 
of a femoral sac could possibly be anything else than the re- 
mains of the gubemaculum. However, in order to clear up 
this point, I had the microscopic section, which is reproduced 
in Figs. 5 and 6, made for me by the Clinical Research Asso- 
ciation. It was obtained from an adult, after making a series 
of sections of the structures immediately behind the epididymis. 
It represents normal gubernacular fibres in the mesorchium, 
and the striation of these fibres is seen distinctly. 

One would expect striation to be more pronounced in the 
scrotal band of gubernacular fibres than in the crural, perineal, 
or any other band, owing to the gubernaculum blending with 
the internal oblique and transversalis muscles in its descent to 
the scrotum. 

I trust it may be my good fortune to have an opportunity 
of examining an obturator and a sciatic hernia sac, for I feel 
confident that, if looked for, muscular fibres will be found 
at tlic fundus of both these sacs. 

The discovery of gubernacular fibres at the fundus of a 
femoral sac is, to my mind, very strong evidence indeed of the 
congenital origin of hernia in this region. 

I have not yet had the opportunity of searching for muscu- 
lar fibres at the fundus of a femoral hernia sac in a w'oman, 
hut feci confident of finding them there. In the female a 
stnicturc corresponding with the gubernaculum is responsible 
for the descent of a peritoneal diverticulum into the inguinal 
canal, and I believe tiiat in both sexes a crural band of these 
fibres is responsible for the occasional formation of a peritoneal 
diverticulum in the femoral region. 

1 have already explained why femoral hernia is met rvith 
more frequently in women than in men, and in conclusion 
would submit that clinical experience, operative experience, 
rmd also evidence obtained from the post-mortem room and 
from the pathological laboratory' are stronglv in favor of 

tite view th.at the sac of a femoral hernia is of congenital oriein 
and ttol acquired. ° 



SILVER WIRE AND LINEN THREAD FOR THE 
CURE OF HERNIA. 


BY JOSEPH WIENER, M.D„ 

OF NEW YORK, 

Adjunct Attending Surgeon, Mt. Sinai Hospital. 


In a former paper ^ the writer drew attention to this 
“ somewhat neglected field of reparative surgery.” To the 
seven cases reported in 1906 he has been able to add many 
others. The great satisfaction he has received from these 
cases and the permanency of the results attained have induced 
him to make a detailed report. 

It is just ten years since our attention was first called to 
the subject of wire filigree almost simultaneously by Witzel 
and Goepel. Witzel did not use a ready-made filigree. He first 
partly closed the hernial opening with a few silver sutures, and 
then covered over the opening still remaining with numerous 
thin silver wires passed in every direction. This method was 
good, but rather slow. To Goepel belongs the credit of hav- 
ing first made use of the ready-made filigree. He reported 
eleven cases of ventral and umbilical, and seven cases of in- 
guinal hernia with sixteen cures. In the other two cases he 
removed the filigree on account of the formation of a hfema- 
toma. We now know that this is unnecessary, as the wound 
will heal even if a hematoma develops. Moreover, there may 
even be some wound infection wdth subsequent sinus forma- 
tion, and yet the silver wire or the filigree need not be removed. 
It need hardly be said that haematoma formation is no more 
likely to result with silver wire than with catgut. Careful 
hremostasis and a firm compression dressing will prevent it- 

We make use of silver wire in two forms. The one con^ 
sists of a suture made of fine strands of wire in the shape 

* The Use of Silver Wire for the Cure of Large Hernia:, ANNAts 0. 
Surgery, April, 1906. 
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of a cable. This was devised by Dr. Howard Lilienthal, and 
we can recommend it most heartily. It is made in vanot^ 
sizes, is much stronger than the ordinary silver wire, much 
more pliable, and can be tied into a knot with ease. Where 
the hernial opening is very large we use a filigree made of 
thin silver wire. We use a filigree somewhat on the order 
of that described by Bartlett, of St. Louis, in volume xxxviii. 

Annals of Surgery, 1903. 

To quote from the former paper of the writer ; 

” The filigree I have employed has been that devised by Bartlett, and 
I have followed his directions closely. He advised the use of the ready- 
made filigree, made of thin wire, not heavier than gauge No. 30. The 
heavier wire is not resilient enough, and does not adapt itself so well 
to the tissues, and in consequence it is apt to cause irritation. Another 
advantage of the filigree over silver-wire sutures is the fact that it can 
be introduced verj’ quickly. Furthermore, and this is a matter of great 
importance, the filigree can be placed between the tissues at a much 
greater distance from the edges of the opening than would be possible in 
passing a needle. It should widely overlap the hernial opening on all 
sidc.s. No sutures arc required to hold the filigree in place. If any ont 
doubts the correctness of this statement, he has but to remember what 
happens when we inadvertently leave a piece of gauze in a wound. How 
quickly arc the meshes of the gauze filled with granulation tissue, which 
.anchors it in place so firmly that it can only be removed with the greatest 
difiicviUy. The same process goes on with the filigree. In a few weeks 
it is so firmly anchored in place that great force is required for its re- 
moval. This has been proven experimentally on animals. Another advan- 
f.igc in not suturing the filigree in place is the fact that it can then better 
adapt itself to the surrounding tissues, and there is less likelihood of its 
c.ausing irritation. If properly made and properly inserted it should 
c.it!sc no discomfort whatever; the patient should not be aivare of its 


presence. ... As is well known, scars in the abdominal wall gener- 
ally spread most in a lateral direction. The filigree, which can be readily 
made by any one, depends for its cfiicacy upon the fact that all but one of 


the wirc.s run across the long axis of the hernial opening. The filigree 
iltould overlap the opening by at least an inch all around. It is so made 
that each cross wire ends in a loop, thus obviating sharp ends. If sutures 
of silver wire .arc used, they should not attempt to approximate the tissues 
(.a frrqucm cau^c of failure). It is .always better to depend on two havers 
of siher: either two filigrees in two dincrent planes, or one filigree 'and 
one rcimoTcmg layer of silver snliircs. provided the superficial muscles or 
f.an-,.a r.nn he .approMimatcd without any tension. In general it is well to 
p.acc the .'..ipcc as deeply .as possible; sometimes if Is not necessary to 
rpfr! t ;e pcritone.al c.avjtv. But the filigree must extend well beyond the 
Iwrmra opening cn all sic.es. This necessitates dissecting up the muscles all 
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around before introducing the filigree. Then the superficial plane of 
muscles or fascia may be united with silver-wire sutures, or a second 
filigree is introduced. Or a filigree can be made by a running suture of 
wire that does not approximate the tissues, but simply fills the gap. By 
following/ this method we have a double guard against recurrence of the 
hernia." 

The filigree should be so pliable that it -will bend with 
respiratory movements. It will then accurately mould itself 
during the healing process to the locality in which it is placed, 
and it will not cause any local irritation, which would necessi- 
tate its removal. The meshes should not be too close and the 
wire should not be too heavy. It is surprising how well such 
a flimsy looking filigree, when it has healed into the tissues, 
will prevent the recurrence of a hernia. The writer has sev- 
eral cases that have been doing severe physical labor for four 
and five years, in perfect comfort, and without any relapse. 
If such cases are examined a few months after operation 
it is impossible to feel any part of the filigree, so effectually 
has it become imbedded in the tissues. 

The indications for the use of silver wire will vary with the 
individual operator, and some surgeons never use it. A recent 
English writer, McGavin, uses it in old people with large 
hernial openings, in people who habitually throw an extra 
strain on their abdominal muscles, in patients with poorly 
developed abdominal muscles, and finally in recurrent hemis. 
To these groups of cases we would add one other, cases in 
which the muscles and fascia cannot be approximated without 
tension. 

In recurrent cases, if the first operation was properly done 
and the wound healed by primary union, then a second Bassini 
operation done on the same tissues is not likely to be per 
manently successful. Where Poupart’s ligament or the 
oblique muscles, or both, are poorly developed, it is not fair 
to expect any better result the second time than the first, i 
the ordinary suture material is employed. We have b«n 
using silver cable sutures in these cases with good results, 
have also used a filigree in a few very large inguinal 
Even if we succeed in dragging the attenuated oblique mu-c c 



SILVER WIRE IN CURE OF HERNIA. 68t 

over to the i)oorly developed Poupart's ligament, is it not ask- 
ing too much to expect some tissues to permanently prevent 
the reformation of a hernia? Even using the rectus muscle 
or its sheath is in many cases unsatisfactory. And yet we 
have seen surgeons do a third, or even a fourth Bassini oj^era- 
lion (with catgut) for recurrences. Each time they went 
through the form of a t3'pical operation, using the same poorl}' 
developed tissues that nature had unmistakenly declared to be 
unfit for the work at hand. 

Why there should be a sentimental objection to putting 
a so-called foreign body into the wound, in the shape of silver 
sutures or a filigree, we have never been able to understand. 
And why some men prefer to do most extensive plastic opera- 
tions for the cure of hernia:, which often fail to give a j^er- 
inancnt cure however pretty they may look on the table, in 
place of the simple and reliable procedure of using a filigree, 
is also iiard to understand. For after all we are not dealing 
with a matter of sentiment, nor is our object the doing of a 
pretty piece of work. Our problem is rather the plain and 
prosy one of curing a large or a recurrent hernia, where 
the anatomical conditions are such that autoplastic operations 
do not give much chance for radical cure. The usual objec- 
tion we hear is tliat the filigree will irritate and will have 
to l>c removed. The answer to this, in the light of our ex- 
perience, is very simple. If the proper wire is used in the 
first place, if the filigree is properly made in the second place, 
and if it is properly introduced in the third place, it will very 
.seldom Ik: necessary to remove a filigree. Personally we have 
only once been compelled to remove one, where it was intro- 
duced as a ready-made filigree. In no case have we had 
to remove a filigree when made of running sutures of wire. 
h\ some of our cases there has been some superficial infection 
of the wound, especially in fat patients, due to trauma of the 
fat. In such cases a sinus has remained for a longer or 
shorter period, but c-xcept in the one case referred to above 
we have never removed the filigree or the wire sutures, and 
tlic woutids have all healed. In the majority of cases, with 
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proper materials properly employed, our wounds have healed 
as rapidly as in cases in which we have used absorbable 
sutures. Where the filigree is made of running sutures, the 
silver cable wire devised by Dr. Lilienthal will be found 
much more satisfactory than ordinary silver wire. Where 
there is much gaping of the tissues, no attempt is made to 
approximate them. The gap is filled by running sutures 
back and forth in figure-of-eight style. In some cases a fili- 
gree made beforehand may be used. This may be placed 
between the peritoneum and transversalis, or the filigree may 
be used in a more superficial plane. 


Case I. — Israel M., fifty-three years old, was first admitted to Mount 
Sinai Hospital in November, 1902. There had been a gradually increasing 
right inguinal hernia for three years. The hernia had been irreducible 
for one year, and there had been several attacks of abdominal pain. The 
hernia, on admission, was 58 cm. in circumference and was only partly 
reducible. On opening the sac. Dr. Lilienthal found it to contain small 
intestine, csecum, and ascending colon, the latter firmly adherent to the 
sac. The adherent appendix was removed. The sac was so firmly ad- 
herent to the cord and testis that their detachment was impracticable. 
Testis cord and part of the sac were removed; the intestines were re- 
placed, and the neck of the sac closed with chromic gut. No sutures were 
used ; the wound was packed with gauze and a compression bandage was 
applied. During convalescence there was some sloughing of the fascia 
and of the deeper tissues. A large exudate which formed in the scrotum 
required incision. The man left the hospital after two and a half months, 
wearing a truss. Six months later he returned to the hospital. The 
hernia could no longer be retained by a truss ; it was only partly reducib e 
and prevented the man from earning a living. The dangers of a radica 
operation were explained to him, but he begged to have it done, n 
August, 1903, I excised the scar tissue and opened the sac. The many 
coils of small intestine could not be reduced until the patient had ccn 


placed in extreme Trendelenburg’s position. Even then it was very 


difn- 


cult. The sac was freed from adhesions and tied off. The inguinal cana 
was so large that it was impossible to close it with sutures. The ring 
was narrowed by a purse-string suture of silver wire. A filigree was now 
placed over the inguinal canal, and the superficial fascia and skin 
together with sutures. Following the operation we attempted to keep 
foot of the bed elevated, but unfortunately this caused nausea, retc m^^ 
cyanosis, and dyspncea. Although the bowels moved daily, the man 
ahvays restless and uncomfortable. Three days after operation le 
to vomit, restlessness and cyanosis increased, and six days after opcr 
he died. Examination show'ed that the filigree was in place an 
there’ had been no infection whatever. Death was caused by the ac 
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the abdominal cavity could not accommodate itself to the large amount of 

intestines that had been in the sac. , . . t. 

Case II.— Mrs. Ray M., thirty-four years old, was referred to me by 
her physician. In October, 1900. she had been operated on by the late 
Dr. Bull, who removed diseased adnexa through a median incision. A 
hernia developed in the scar five months after operation. A few months 
later there was a sudden attack of pain in the right side of the abdomen, 
accompanied by vomiting and fever. This attack was followed by similar 
ones. The hernia increased in size, it became painful, and the truss no 
longer retained it. Operation, October 27, 1904. The sac contained a 
large mass of omentum. The omentum was replaced, the appendix re- 
moved, the sac dissected out and tied off. The peritoneum was closed 
with a running catgut suture. The posterior sheaths of the recti and the 
muscles themselves were approximated with chromic sutures. It was not 
possible to close the opening in the fascia entirely. With silver-wire 
sutures passed from side to side to form a filigree, the gap was filled in. 
The skin was closed with silk. The wound healed by primary union. 
Five and a half years have elapsed since this operation was performed, 
and the patient has been perfectly comfortable and has had no relapse. 

Case III.— William K,, thirty years old, admitted January 6, 1905. 
There had been an oblique right inguinal hernia for three years, and a 
similar hernia on the left side for one year. Operation on the right side 
by Dr, Lilicnthal. For the Bassini sutures twisted silver-wire sutures 
were used. The operation on the left side was performed by the writer. 
There was such a wide separation of the deeper structures that it was 
impossible to approximate them. The gap was bridged over by a running 
silver suture, returning the suture so as to make a sort of figure-of-eight 
filigree. The superficial fascia and skin were sutured separately. Both 
wounds healed by primary union. 

Case IV. — Louis R., thirty-seven ycar.s old, admitted May 5, 1905. 
Two months before admission the man, while getting off a moving car, 
was thrown against a steel column. He sustained a fracture of the 
humerus, dislocation of the clavicle and three upper ribs, and a' large 
ventral hernia in the left iliac fossa. On May 9 I performed a partial 
excision of the clavicle and three upper ribs. Eight days later I exposed 
the ventral hernia through a three-inch transverse incision. The peri- 
toneum was not opened, A silver filigree two by three and a half inches 
w.->s placed between peritoneum and transvcrsalis. The c.xtemal oblique 
was approximated with a running silver-wire suture and the skin with 
silk. Tile wound healed by primary union. The man has not suffered 
any discomfort from the wire. 

Case V.— Tony M., twenty- four years old, admitted July 10, 1905. 
In jooj there had been an operation for appendicitis. A year later a 
hernia developed in the scar; it had always been reducible until two weeks 
iKfore ad:m»,on. At that time the hernia suddenly became larger and 
w^minng set ;n. The hemm was five inches wide and three inches long. 
On !. f surL.e of the m.as5 there were several small ulcers. Operation 
. . ,y s., ilermoplasty with resection of gut. for large vcntr.al hernia 
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with gangrene of gut The hernia consisted of several loops of firmly 
adherent small intestine. One loop had perforated the skin and formed 
the large ulcer on the surface of the skin. On account of its poor con- 
dition six inches of this loop, together with the adherent skin, were re- 
sected. End-to-end anastomosis with the Connell suture was done. The 
circulation in the adjacent loop of gut was not very good, and two pieces 
of rubber dam were placed around the suture line. As the patient’s condi- 
tion was poor, and as the operation had already consumed considerable 
time, it was decided to use silver wire to close the abdominal wall. The 
hernial ring was freed and through-and-through silver-wire sutures were 
passed from side to side. In this way the greater part of the wound was 
closed. The drains emerged from the centre of the ring. The skin was 
closed with silk. For two weeks there was a slight fecal discharge from 
the wound. Thereafter the wound healed steadily, and the patient left the 
hospital with a healed wound on August 16, 1905. Since then the girl 
has been doing arduous housework, including lifting of heavy weights, 
without any pain or discomfort. 

Case VI. — Golde B., thirty years old, admitted October 3, 1905. 
The patient had an umbilical hernia of five years’ standing. Five days 
before admission the hernia had for the first time become irreducible. 
The bowels could not be moved and vomiting set in. The hernia was the 
size of an orange, tense, and tender. Operation on October 3, 190S1 
immediately after admission. The sac contained omentum and one lo(^ 
of small intestine. The gut was replaced and the omentum resectea. 
Three sutures of silver wire almost completely obliterated the diastasis 
at the neck of the sac. A few catgut sutures approximated the superficW 
tissues. A small cigarette drain was introduced and the skin closed wit 
silk. The wound was entirely healed in sixteen days. It would not have 
been possible to have brought the fascia together in any other manner. 
Three months later, after a severe attack of bronchitis, the patient deve 
oped a small hernia just below the umbilicus. Had a filigree been put 
in besides the wire sutures, this would probably not have occurred. 

Case VII. — Mary M., twenty-seven years old, admitted October 3 * 
1905. Two weeks before admission the woman noticed a mass m 6 
right hypochondrium and epigastrium. The mass was hard, smoo , 
adherent to the abdominal wall, and measured about three by five me 
The tumor vv'as excised through a vertical incision in the right hypoc 
drium. It involved the right rectus and the adjacent portions ® 
oblique muscles ; it was also adherent to the parietal peritoneum. ^0 ^ 
tions of the oblique muscles, the rectus, including both its shcat s, a 
the adherent peritoneum were removed, together with the . j, 

was only with difficulty that the peritoneum could be brought 
with catgut sutures. A filigree was then placed in the depth of the 
and a second filigree made by passing running sutures of si ve^^ 
through the oblique muscles. A drain was placed at either 
skin approximated with zinc oxide plaster. The pathologist. Dr. 1 ^ 
baum, reported the tumor to be an inflamed fibroma. Recovery w 
and uneventful. 
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The above seven cases were reported by the writer in his 
previous paper referred to before. The cases reported below 
have been operated upon by the writer since They 

form but a small proportion of the total number of hernia 
cases which he has operated on by otlier methods during this 
time. But, with increasing experience, silver wire is being 
used by him in a larger proportion of the cases with the most 
gratifying results. 

We wish to state here that during tlie past eighteen months 
we have entirely discarded chromic catgut in hernia cases. 
We were led to this step by seeing several hernias, done by 
competent surgeons, that recurred within six weeks after the 
time of operation. All these cases had been simple cases of 
inguinal hernia which had healed without any infection. After 
giving the matter some thought, we came to tire conclusion 
that this unfortunate condition could be explained in only two 
ways: either the catgut knots opened as the result of cough- 
ing or vomiting, or tire catgut was absorbed too soon and 
allowed a recurrence. The writer had also frequently noticed 
at operations that some strands of chromic gut rvere very 
brittle, and sutures sometimes had to be passed several times 
before a good strand w^as found. 

All these facts induced the writer to discard chromic gut 
in licrnia cases. Where a patient’s welfare and tlie success 
of an operation arc to so great an extent dependent on the 
suture material, it has seemed to us that we should use the 
safest material we can find. Catgut, no matter how pre- 
pared, is not safe. But wc have a material which is easily 
prepared, which is always sterile, which is never quickly ab- 
sorbed, and with which the knots never open spontaneously. 
We refer to Pagenstecher linen. We have used this in over 
too operations, most of them herniotomies. Among these 
cases we have as yet seen no recurrence. We use No. 2 or 
Xo. 3 size, and seldom have it tear. It does not irritate the 
tissues, almost all the cases have healed by primarv- union, 
and they Isavc stayed healed. We were warned when wc be- 
pan this work that in many cases we would be compelled to 
remove knots. Fortunately this has not happened. Our 
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wounds have healed just as satisfactorily as when we used 
catgut. In only a single case were we compelled to remove 
any sutures. That was in the case of a physician, who 
was very fat, on whom we did a difficult hemioplasty. He 
developed a fat necrosis (undoubtedly due to trauma at tlie 
operation), a sinus remained until we removed the linen 
sutures under local anaesthesia six weeks after operation. 
This case is also free from recurrence. In not another case 
were we compelled to remove any of the linen sutures after 
operation. The more we use the material, the more pleased 
we become with it. It is certainly a satisfaction at the time 
of operation to know that we are using sutures that will not 
be absorbed too soon. If we have a recurrence after the use 
of linen sutures, we can say with certainty that the material is 
not to blame, and many recurrences after the use of chromic 
gut can, we fiimly believe, be correctly attributed to the catgut. 
So that in all simple hernia cases, whether inguinal, femoral, 
or ventral, we use linen sutures. In all recurrent cases we 
use silver wire. The linen is wound on glass spools, boiled for 
fifteen or twenty minutes, and preserved in 95 per cent, alcohol. 

We have not reported in detail any of the cases in which 
linen sutures were employed, as they ran the same course 
as cases where catgut was used. All the case reports in this 
paper deal with cases in which silver wire, in one form or 
another, was employed. 


Case VIII. — Israel F., sixty-two years old, admitted Febru- 
ary 26, 1906. There had been a right inguinal hernia for ten 
years and a left inguinal hernia for two years. The man a 
worn a truss for many years. Both hernise were reducib £• 
Operation February 27, 1906, under local anaesthesia. Rig’ 
side : The intestine in the sac was reduced and the sac resecte . 
Both the internal oblique and Poupart’s ligament were vcO 
atrophic and relaxed and there was a wide hiatus between t leni. 
The upper angle was closed with chromic gut, but it was 
possible to close the lower part of the wound, on account 0 
wide separation. Accordingly, a running suture of silver vi 
was introduced to form a filigree. No tension was made on 
suture and no attempt was made to drag the tissues 


together. 
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Catgut was used for the aponeurosis and silk for the skin.^ Left 
side: Similar anatomical conditions were found and a similar 
operation was performed. Both wounds healed by primary 
vmion, and the man went home on March 16. 

Case IX.— George E., fifty-five years old, admitted October 
4, 1906. The man had had a left inguinal hernia for many years. 
During the past two years it had been only partly reducible and 
had been increasing in size. The right ring admitted one and 
a half fingers, and there* was an impulse on coughing. On the 
left side there was a hernia as large as a child’s head, containing 
many loops of gut, which could he returned only with difficulty. 
Operation, October 5, 1906. The sac was opened and the loops 
of small intestine reduced. The transverse colon and the sig- 
moid were adherent to the sac and were reduced only after tlic 
adhesions were divided. Extensive dissection was required 
to free the sac, which was tied off with a chromic gut suture. 
It was not possible to suture the conjoined tendon to Poupart’s 
ligament on account of the wide diastasis. They were approxi- 
mated by two running sutures of silver-wire cable sutures. To 
strengthen the wire it was braided with a piece of chromic gut 
(a good device). The fascia was sutured with chromic gut, 
the skin with silk, A small tube drain was placed in the scrotum. 
The wound healed by primary union, and the patient left the hos- 
pital on October 21. 

Case X. — Sarah K,, thirty-three years old, admitted January 
9, 1907. Two years before admission the patient had had both 
ovaries removed. One year before tliat an umbilical hernia had 
apijcarcd, which slowly increased in size in spite of a truss. 
Four months before admission a hernia showed itself in the 
tnedinn cccliotomy scar; this became gradually larger. On ex- 
amination, we found a small umbilical hernia containing adherent 
omentum. Below the umbilicus there was a scar from a median 


wound which had evidently been drained at its lower angle, 
.lust to the right of this scar there was a reducible hernia as large 
as a fist. January xi, 1907, hemioplasty for umbilical and ven- 
tral hernia. A median incision was made, starting above the 
umbilicus and extending to within two inches of the pubis. Ad- 
herent omentum at the umbilicus was resected and the umbilicus 
excued. Tl’.e fascia and muscle surrounding the ventral hernia 
Umn disscctcdjrcc, disclosing a hiatus of four inches with 
vc:y jlr.n fasem. Tne peritoneum was dosed with catgtU. The 
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deep fascia and muscle were together approximated with 
chromic gut, the muscle thereby being placed under considerable 
tension. A silver-wire filigree was placed over this suture layer, 
and a running suture of silver cable wire was passed through 
the edges of the superficial fascia in the form of a filigree, as 
approximation was not possible. The deep layer of the fat was 
closed with a few catgut sutures. A split rubber tube was 
placed at either angle of the wound and the rest of the wound 
strapped with zinc oxide plaster. Time of operation was fifty- 
five minutes. The patient developed a postoperative pneumonia, 
which caused her death four days after operation) 

Remarks. — To-day I would not make any attempt to 
suture muscle and fascia in a case of this kind. After closing 
the peritoneum I would place a filigree between the peri- 
toneum and the deep fascia, and a second filigree between the 
superficial fascia and the muscle. Such an operation could 
be done in half an hour and the danger of a pneumonia mini- 
mized. We believe that the deaths from pneumonia, follow- 
ing operations for umbilical hernia in fat patients, will be 
much fewer if less extensive dissections and shorter operations 
be undertaken. 


Case XI. — Abraham K., twenty-two years old, admitted June 
26, 1907. The man had been operated on by another surgeon 
two years previously for a right inguinal hernia. The typica 
Bassini operation had been done, chromic gut sutures had been 
used, one suture having been passed above the cord. The woun 
had healed by primary union. We found a small reducible re 
current inguinal hernia on the right side. Operation June 2 , 
1907. The sac was excised and the cord freed; the recurrence 
was at the lower angle. Three silver-wire sutures were passe 
over the cord, uniting the muscle to Poupart’s ligament. 
additional chromic gut sutures were passed above and below ic 
silver sutures. The fascia was united with catgut, the skin n > ’ 
silk. On the left side a large ring was found and a 
gap between the muscles and Poupart’s ligament. These 
were united over the cord with chromic sutures. 
healed by’^ primary^ union, and the man left the hospital Ju y 
1907. 
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Case XII.—Louis H., thirty years old, admitted July 5 , IW- 
The man had a congenital inguinal hernia on the right side, and 
a direct inguinal hernia on the left side. On the right side Fergu- 
son’s modification of the Bassini operation was done with chromic 
gut for the deep sutures. On the left side there was a direct 
hernia through the transversalis fascia. The upper half of the 
wound could be closed with chromic sutures, but below there 
would have been too much tension. Accordingly two sutures of 
silver wire were passed in the form of a filigree. The aponeu- 
rosis was united with catgut, the skin with silk. The wounds 
healed by primary union, and the patient went home on July 22. 

Case XIII. — Israel M., forty-five years old, admitted July ii, 
1907. The man had had a right inguinal hernia for six. months. 
The right ring admitted two fingers, and there was a bulging 
on coughing. The left ring also admitted two fingers, but there 
was no impulse on coughing. Operation July 12, 1907. Right 
.side; A small sac found and tied off. Poupart’s ligament was 
very thin. Two chromic sutures were used at the upper angle 
and four silver-wire sutures below them. Catgut was used for 
the aponeurosis, silk for the skin. Left side ; No sac was found. 
The cord was buried by six chromic sutures. The man was 
discharged after a normal convalescence on July 29, 


Re.marks. — W here the ring on the side opposite to a her- 
nia is large we habitually close the ring at the time of opera- 
tion, as we have found that many of these cases return a year 
or two later with a hernia on the opposite side, if this precau- 
tion is not taken. This step talces but a very few minutes, 
and we readily get the consent of both hospital and private 
p.aticnts when we explain to them the dangers of a subsequent 
hernia on the opposite side. 


Case XIV. — George N., eighteen years old, admitted July 22, 
1007. 1 « February, 1907, the man had been operated on for an 
inmtniJc inguin.al hernia. Soon after leaving the hospital he had 
J'.o’.iccd a recurrence. The writer had performed the original 
operation, using six No. 2 chromic sutures. The wound had 
hc.ilcd by prsm.nry unton, the temperature never exceeding 100® 
f. He h.ad been kept in Iwd 14 days and had been in the hospital 
> d.ays. On cx.amin.ation we found a reducible hernia. Opera- 
Ittly 2.;. 1007. .A brge sac was found which was dissected 
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from the surrounding tissues. Poupart’s ligament was in such 
poor condition that it was out of the question to use it for a 
radical cure, so the fascia lata was exposed. The internal oblique 
muscle was sutured to Poupart’s ligament and to the fascia lata 
by a running silver-wire cable suture. The aponeurosis of the 
external oblique was closed with catgut, the skin with silk. Time 
of operation, 35 minutes. The wound healed by primary union, 
and the man was discharged on August 8. 

Case XV. — Philip P., forty-two years old, admitted December 
30, 1907. The man had been operated on twice for a left inguinal 
hernia, the first time at the German Hospital in Philadelphia, 
in 1905, and the second time at Mt. Sinai Hospital in the follow- 
ing year. The man stated that three months after his second oper- 
ation the hernia had again recurred. It had always been easily 
reducible, and he had not worn a truss. The external ring was 
one and a half inches in diameter, and the hernia descended to 
the upper part of the scrotum. Operation, January 3, 1906. 
The sac contained omentum which was resected. Both the 
oblique muscles and Poupart’s ligament were very poorly devel- 
oped, The sac was excised. The cord was buried by several 
silver-wire cable sutures, uniting internal oblique and Pouparts. 
Chromic gut was used for the fascia and silk for the skin. The 
wound healed by primary intention. 

Case XVI. — Samuel M., twenty-three years old, admitte 
January 14, 1908. The man had a left inguinal hernia of three 
months’ standing. The sac, as well as the contained ornentum, 
were resected. Both the conjoined tendon and Poupart s were 
so poorly developed that the deep chromic gut sutures were rem 
forced by three silver-wire sutures. The fascia was closed wit 
catgut, the skin with silk. Recovery was uneventful and tie 
patient went home on February 5. 

Case XVII.— Nathan B., fifty years old, admitted January 23. 
1908. Eight weeks before admission a left inguinal^ hernia e 
veloped. Five years before, after lifting a heavy weight, a ^ 
nia developed on the right side. Operation, January 27. ^9 • 
On the right side a large hernial sac was excised. Bassim 
of chromic gut were used, plain catgut for the fascia, an si^^ 
for the skin. On the left side a sliding hernia was foun . 
muscles were poorly developed, and accordingly silver 
used for the deeper sutures. Otherwise the operation "2S < 
as on the right side. 
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jRemarks. — ^To-day the writer would be afraid to trust to 
chromic sutures in a case like this. He would use linen 
sutures on the right side, and silver sutures on the left side. 


Case XVIII.— Max S., thirty years old, admitted February 8, 
1908. Three weeks before admission a left inguinal hernia was 
noticed. The inguinal ring barely admitted the tip of the index 
finger. Overlying Poupart's and almost as long as it, there was 
a mass which increased in size on coughing and which gave 
an impulse. The abdominal muscles in this region were thin, 
and at times it seemed as if there was a protrusion through them. 
Operation, February 10, 1908. The omentum in the left hernial 
sac was resected. Poupart’s, except near the pubes, was absent 
and was replaced by a thin layer of muscular fibres. The cord, 
wliich was poorly developed, was buried by several chromic su- 
tures, uniting the muscle to the crural fascia at the outer part, 
and several silver-wire sutures were used to sew the muscle to the 
periosteum of the pubes and also to Gimbernat’s ligament. Cat- 
gut was used for the fascia and silk for the skin. Recovery was 
uneventful. 

Case XIX. — Koppel R., forty years old, admitted February 27, 
190S. The patient had been operated on at Mount Sinai Hos- 
pital by another surgeon three months before his readmission. 
At that time he had stated that he had had a double inguinal 
hernia of three years’ standing. It had always been possible to 
retain the hernire with a double truss. The typical Bassini opera- 
tion had been done on one side, and the Ferguson modification on 


the other. Chromic gut had been used for the deep sutures, and 
both wounds had healed by primary union. The man returned 
to tiic hospital, stating that five or six weeks after the operation 
he noticed, on coughing, a small protrusion on the right side. 
On the left side he had the feeling as if something protruded 


on coughing. On examination both rings were found enlarged, 
the right more than the left, and a small protrusion was felt on 
l>oth sides, more on the right. Operation, March 3, 1908. 
Right side: A large opening u-ns found at the centre of Poupart’s, 
rc.''.dily admitting a finger. There were no muscular attachments 
to the iniicr fotir-fifths of Poupart’s, only a small slip of internal 
cV'itqec was attached to the outer fifth. Four silver-wire cable 
were ii-cd to unite the internal oblique and transversalis 
to roupan’s, the hn one passing through the periosteum of the 
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pubis. The fascia was united with chromic gut, the skin with silk. 
Left side : The internal oblique was attached to Poupart’s only 
over its outer half. The inner half was entirely free from muscu- 
lar attachment. No hernial sac was found. A similar procedure 
to that done on the right side was carried out. Both wounds 
healed by primary union. 

Remarks. — A double recurrence in six weeks in a case 
like this, in which both wounds had healed by primary union 
and in which the operation had been performed lege artis, 
means one of two things: either the chromic sutures were 
absorbed too soon, or the knots of the sutures opened as the 
result of coughing or vomiting. The writer did not do the 
first operation in this case, but he has seen several similar 
cases done by different surgeons, and he has had one similar 
case of his own: 

Bernard W,, forty-two years old, admitted April 29, 1908, 
Two months before his admission to the hospital the man had 
been operated on at another hospital in -this city for a double 
inguinal hernia. Shortly after his return home a recurrence 
took place on the left side. The man refused another operation. 

Such cases (and they are not so rare) are a most potent 
argument in favor of using linen sutures. 

The case is reported as being another early or rather imme- 
diate recurrence after the use of chromic gut. There had 
been no wound infection in this case. 


Case XX, — Nathan W., twenty years old, admitted August 4i 
1908. In November, 1907, the writer operated on this man for a 
bilateral hernia. On the right side he had found a large sac. 
and on the left side a small one. Chromic gut had been usea 
for the deeper sutures. With the exception of a slight super cia 
stitch-hole infection, convalescence was normal, and the man a 
left the hospital with both wounds healed two weeks after opera 
tion. On readmission the patient stated that immediately a cr 
he returned home he had noticed a small protrusion, whic gra ^ 
ually increased in size, in the region of the scar on the ^ ^ 

A month before his readmission he noticed a swelling on the ng 
side, which rapidly increased in size, gradually working its " 
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down into the scrotum. On examination we found both herniK 
caMly reducible. Both inguinal rings admitted three finger-tips. 
Operation, August 7, 1908. Right side: The contents of the sac 
were reduced except one loop of gut broadly adherent to the sac 
at its neck. This was dissected free and the sac resected. The 
poorlv developed conjoined tendon was sutured to the equally 
poorly developed Poupart’s by a running silver-wire suture. Cat- 
gut was used for the aponeurosis and silk for the skin. Left 
side: After reducing the hernial contents the sac was resected. 
The conjoined tendon was fairly well developed, but Poupart’s 
was very thin, A running silver-wire suture united these two 
Etnictures. Both wounds healed kindly. 

Remarks. — As in the cases reported above, the chromic 
gut was evidently at fault, as the recurrence on one side took 
place immediately after the return home of the patient. It is 
interesting to note that both this case and Case XVIII were 
operated on in November, 1907. At that time our chromic 
gut was evidently too rapidly absorbed and allow’ed such early 
recurrences. In Case XIX we have the additional features 
of poorly developed Poupart’s ligaments on both sides and 
poorly developed muscle in addition on the right side. Had 
this case been sutured with silver wire in the first instance, 
a recurrence would probably not have taken place. 

Case XXI. — Rebecca G., fifty-four years old, admitted Au- 
gust 8, 190S, The patient had had a double inguinal hernia 
from childhood. She had been operated on at a Newark hospital 
in 1905. Four weeks later a recurrence took place on both sides, 
larger on the left side than on the right. The left hernia steadily 
increased in size, with occasional symptoms of mild obstruction. 
On examination wc found a large reducible left inguinal hernia 
with a ring that admitted three fingers. On the right side the 
ring was equally large, but the hernia was smaller than on the 
opposite side. Operation. August 10, 1908. Left side: The sac 
W.1S adherent. All the contained small intestines were reduced 
except one loop which was adherent by a broad band at the 
< o.to:n of the sac. This band was divided and the loop re- 
turned. The rac was then excised. The conjoined tendon was 
jKKjrly developed. Poupart's ligament was flabby and showed 
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no evidence of having been sutured at the previous operation. 
With six silver-wire sutures the fairly well-developed rectus 
muscle was sutured to Poupart’s, each suture taking as much 
as possible of the conjoined tendon. In this way both conjoined 
tendon and rectus muscle were used to close the canal. The 
external oblique was closed with catgut, the skin with silk. 
The patient did not want to have any operation done on the 
opposite side. 


Remarks. — Here again we probably have to deal with a 
case in which the chromic gut was absorbed too soon or the 
knots opened, and the patient had a double recurrence in four 
weeks. The muscle had been in contact with Poupart’s for 
so short a time that at our operation, done three years later, 
no evidence of its having been sutured could be found. Such 
cases of very early recurrence after the use of chromic gut are 
not so rare as we have been led to think. The writer has seen 
enough of them at the hands of various surgeons to strengthen 
his conviction that linen is a far better suture material in 
hernia cases than chromic gut. In a hundred cases of hernia 
in which linen was used for the deeper sutures, the writer 
has as yet not seen a single recurrence. He does not mean 
to say that recurrences will not occur after the use of linen, 
but he does mean to say most emphatically that they wi 
occur less often than when cliromic gut is used. 


Case XXII.— Barbara G., thirty-eight years old, admitted 
January 2, 1909. The patient had been operated on for dou e 
inguinal hernia by another surgeon in 1904' Ri'^® weeks a c 

the operation, which was done with chromic gut, a recurrence 
took place on the right side. The hernia had always 
ducible after its recurrence, until one week before the pa^ 
came to the hospital. At that time the hernia became^ \Vc 
and irreducible. The day before operation vomiting set in. 
found an irreducible right inguinal hernia as large as a p um- 
Attempts at taxis were unsuccessful. Operation, January 
1909. The hernia was reduced under an£esthesia. 
resected. Poupart’s ligament was very^ poorly develope . 
sutures of silver-wire cable were used to unite the .j|j 

tendon to Poupart’s over the cord. The fascia was suture 
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chromic gut, the skin with silk. The patient left the hospital 
on January 20, after an uneventful convalescence. 

Remarks.— We have here another immediate recurrence 
after a herniotomy, done by another surgeon with chromic 
gut. It is true there was an additional complication in this 
case, in a poorly developed Poupart’s. But do not most 
surgeons use chromic gut in cases of this kind, even where 
the muscles and the ligament are poorly developed? Are 
such cases not much more suitable for linen or silver sutures? 


Case XXITL— Anna J., twenty-six years old, admitted June 
6, 1909. The patient was the sister of a physician. She had 
been operated upon by Murphy, of Chicago, for appendicitis in 
1897. A large ventral hernia, partly reducible, had developed in 
the scar. Operation, June 17, 1909. The old scar was excised 
and the peritoneum was found adherent to the skin. The her- 
nial opening was three inches long and two inches wide. By 
dissection the rectus muscle was exposed on the inner side and 
the retracted fascia and muscle on the outer side near the an- 
terior superior spine. The incision was about seven inches long. 
Adhesions between the uterus and the anterior abdominal wall 
were divided. Two inflammatory cysts were removed from the 
left iliac fossa. The right tube and ovary had been removed with 
the appendix. Adlicsions between the uterus and bladder were 
broken up and a piece of chromicized Cargilc membrane placed 
between these two organs. The peritoneum was closed with 
chromic gut. The muscle and fascial flaps were dissected back 


far enough on cither side to admit placing two silver-wire fili- 
grees, each three by five inches, between the peritoneum (which 
had been sutured) and the fascia. l^Iuscle and fascia were now 
.*;iiturcd over this filigree but not approximated, except at the hvo 
angle.*; (where there was no tension) with silver-wire sutures. 
The skin was closed with silk. The wound healed by primary 
unsQit, and the patient was able to leave the hospital in two weeks. 
A? this w.as a private case, we were able to follow it carefully. 
In spite of the large amount of silver wire employed in this case, 
the paf.cnt suffered no discomfort therefrom. The wound has 
remained soVuily healed. AYc doubt very much whether we could 
n..i\c obtained .as satisfactory a pennanent result with anv other 
r’.Uurc material. 

Cask NXIA'.— P.iulinc D., twenty-five years old, admitted 
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March 29, 1909. Nine months before admission, after a diffi- 
cult labor, an umbilical hernia developed. The hernia was easily 
reducible, though it was gradually increasing in size. The 
patient had endocarditis and nephritis; there was marked dysp- 
noea on exertion and frequent oedema of the feet. Operation, 
March 31, 1909. The abdominal wall was remarkably thin. 
The small sac was resected after the contained omentum had 
been replaced. Owing to the condition of the patient’s heart and 
kidneys, we decided to do a rapid operation and avoid extensive 
dissection. The thin musculo-aponeurotic layer was broadly 
overlapped by a running suture of silver wire. The skin was 
closed with silk. After a normal convalescence the patient left 
the hospital on April 19. 

Case XXV. — ^Dora E., fifty-four years old, admitted May 31, 
1909. This was a private patient who had an umbilical hernia 
of many years’ standing. The hernia has increased in size with 
each pregnancy. It had been irreducible for several years, and 
at times very painful. On examination we found an irreducible 
umbilical hernia the size of a man’s fist. The whole surface of 
the hernia was inflamed, and at the most prominent part there 
was an ulceration probably due to rubbing of the clothing. 
Operation, June i, 1909. The ulcerated area was cauterized with 
carbolic acid, followed by alcohol. Omentum was found adherent 
in several pockets. The omentum and the sac were resected. 
The peritoneum was closed with chromic gut, the fascia was over- 
lapped from side to side with silver-wire sutures. A slit rubber 
tube was placed at either angle of the wound. There was pri- 
mary union of the wound. The patient was discharged in fifteen 
days. 

Case XXVI. — Nathan B., sixty-five years old, admitted Sep 
tember 27, 1909. The patient had worn a truss for twenty- 

years for a right inguinal hernia. He had recently noticed a 
slight swelling in the left groin. We found a large irreduci e 
scrotal hernia on the right side, and a small reducible inguina 
hernia on the left side. Operation, September 29, 1909* Henuo 
plasty for hernia of bladder. A large sac was found 
right side, and closely adherent to it the urinary bladder, ^\ 
had prolapsed through the inguinal canal. The bladder w'as sepa^ 
rated from the sac without injuring it. The sac was 
its contents reduced. The sac was then excised and the a 
returned to its normal position. The muscles were ver) m 
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atrophied from the many years’ use of the truss. Bassini sutures 
of silver wire were used, thC' cord being buried. To reinforce 
a weak area in the muscles, a silver-wire filigree, one by tliree 
inches, was inserted. The fascia was sutured with chromic gut, 
the skin with silk. A postoperative hsematoma in the tunica 
vaginalis broke down and caused a profuse purulent discharge. 
The patient left the hospital on October 27 with a sinus that 
has persisted, although the discharge has become very scanty. 

Case XXVIL— Max R., twenty-two years old, admitted 
Fcbniarj' 12, 1910. The patient had been operated on by an- 
other surgeon in 1905. The abstract of his history at that 
time was as follows ; “ Since 1898 the patient had had a reducible 
right inguinal hernia. The right ring admits two fingers, the 
left ring the tip of the index finger. Operation, March 16, 1905. 
A typical Bassini operation was done on the right side. On the 
left side no sac was found and the internal oblique was sewed to 
Poupart’s. Chromic gut was used on both sides. The left side 
healed by primary union, the right side became infected.” From 
the time the patient left the hospital until six months before his 
rcadmission he was w'cll. He then noticed a bulging in the left 
inguinal region, which was easily reducible. We found a small 
hernia in the scar on the left side, the side that had healed by 
primary union. The right side, in which there had been some 
infection, showed no evidence of recurrence. Operation, February 
10, 1910. A left inguinal hernia was found wdth the sac adherent 
lo the cord. The sac was resected, and the conjoined tendon 
sewed over the cord to Poupart’s with five silver-w’ire sutures. 
Convalescence was uneventful. 


Ca.«e XXVIII. — Abraham A., fifty-one years old, admitted 
I'vbruary 14, 1910. Two years before admission a right inguinal 
hernia had developed. This had gradually increased in size 
until walking had become almost impossible. We found a right 
scrota! hernia, as large as a cocoanut, consisting largely’ of gut, 
uhich was easily reduced. The ring was large and admitted 
three fingers. On the left side there was an incomplete indirect 
ternia, with a marked impulse on coughing. Operation, Febru- 
16. tqio. Left side; The sac contained omentum and small 
-Mu large intestine. The contents were reduced and the sac re- 
Hctcil. To close the canal five silver-wire sutures were used, 
Jtul ut between tJtcse several sutures of linen. Right side : A simi- 
operation was done. The sac was not so large, and onlv five 
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silver-wire sutures were used to unite the conjoined tendon 
and Poupart’s. Both wounds healed by priniary union and the 
patient went home on March 17. 

Case XXIX. — ^Louis G., four years old, admitted February 
26, 1910. The child had a congenital left inguinal hernia and 
undescended testis. The testis could be felt in the lower part 
of the inguinal canal, and could be brought down into the scro- 
tum. The hernia was as large as an egg; it was easily reduced. 
The mother stated that another child in the family had a double 
congenital inguinal hernia. Operation, February 28, 1910. A 
fairly large sac was found. Both the oblique muscles and Pou- 
part’s were very poorly developed. On this account six silver- 
wire sutures and three linen sutures were used to join the con- 
joined tendon to Poupart’s. We followed our usual technic and 
left the cord lying posterior to the suture line. The child left the 
hospital with a healed wound on March 19. 

Hernias form so large a proportion of our surgical cases, 
and yet it would almost seem as if we did not give them as 
much thought and study as they deserve. We seem to have 
fallen into a rut these past ten years and do our herniotomies 
by rule of thumb. Is it not time to call a halt on the promis- 
cuous use of chromic gut in herniotomies? Have we not been 
worshipping a fetich too long ? It is true that we had unsatis- 
factory results with silk sutures. The knots irritated and 
often had to be removed. But this is not true with Pagen- 
stecher linen. We can report a hundred cases, and in onl) 
one did we have to remove any sutures ; and that in a case 0 
fat necrosis, where catgut sutures would probably also have 
had to be removed. 

The startling number of immediate recurrences after t e 
Bassini operation with chromic gut, in which the 
operation was done by various surgeons 
writer) reported above, are surely worthy of serious consicera 
tion. They cannot be ai'gued away. It is idle for a surgeon 
to say that this does not happen to him. The 
geons that did the original operations in the cases rep 
above know nothing about these relapses. These cases 
pened to fall under the writer’s care. As they came m c^^^ 
succession, they made a marked impression on him, an 
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been the cause of his change of technic, both in regard to 
original operations for hernia and also in recurrent cases. 

We are convinced that our results are much improved. 
There will surely be less recurrences, both early and late, with 
linen sutures than with chromic gut or kangaroo tendon. 
And is it not to be expected that we will have much better 
results in recurrent cases if we use silver wire instead of cat- 
gut? There is a very pleasant feeling of security in doing 
an important herniotomy, to know tliat our linen knots (espe- 
cially if three knots are made) will never open as the result 
of coughing or vomiting. With catgut we are never sure. 
The same thing applies to the early absorption of the knot. 
That is unknown w'ith linen sutures and happens not so seldom 
with catgut, to the chagrin of tlie surgeon and the disgust of 
the patient. 

As regards the recurrent cases, the writer is more and more 
convinced, with increasing experience, that some form of 
silver wire is, in many of the cases, a very desirable suture 
material. This is especially true of the cases in which either 
the muscle or Poupart’s or both are poorly developed. We 
firmly believe that in such cases catgut is entirely out of place 
for the deep sutures. In some recurrent cases, where the 
tissues arc well developed, linen will be very satisfactory, but 
in many of these recurrent cases, the best results will be 
obtained with silver wire. 

We have no desire to be dogmatic, but, from what we 
have seen at the hands of other surgeons and from the cases 
reported above, we have in our hernia w'ork come to the fol- 
lowing conclusions : 


1. Chromic catgut is an unreliable suture material. 

2. Pagenstccher linen is an excellent suture material. 

3. Silver wire, in some fonn, is a very desirable suture 
fratcrsal m many recurrent cases; and at primary operations 
wlicrc tlic tissuc.s are poorly developed 

4 - innnediate recurrence, in uninfected cases, is usuallv due 
to chromic gut. 

^^ c will have fewer recurrences if we entirely discard 
ch.rnmic gut sutures. 



A PNEUMATIC TOURNIQUET * 

BY FRANK E. BUNTS, M.D., 

, OF CLEVELAND, 0. 

In Ashhurst’s International Encyclopedia of Surgery” 
may be found an interesting^ account of the introduction of the 
tourniquet, which I venture to reproduce, viz.: 

introduction of the ligature, the most important improve- 
,t e operation of amputation was the invention of the tourniquet 
gripe-stick as it was called by the English translator of Le Clert 
I S origina orm, this instrument, which was also known as the garrot 

tieen devised about the same time 
3 A K V • ^ military surgeon, during the siege of Besanqon, 

Plymouth, England, as described in his “Currus Tri- 
terebintho, ’ published in 1679. Morel’s apparatus consisted 
wirt compress, which was placed around the limb, and surrounded 
^ COT or small rope, under which were slipped two short sticks, 
y wis mg which the cord was drawn very tight. Morel’s tourniquet was 
improve by Le Dran and other surgeons by placing an additional pad 
mme late y over the vessels and below the circular compress, by using 
on y one stick for twisting the cord, and by placing beneath this a piece 

0 pas e- oard or, according to Garengeot, of horn or leather — so as to 
ren er t e pressure on the skin less severe, and thus avoid the risk of 
Sloughing, which sometimes followed the use of Morel’s instrument. But 

e greatest improvement in the tourniquet was that made in 1718 by the 

1 ustrious J. L. Petit le grand Petit, as he has been sometimes called to 
istinguis ^ him from other less famous surgeons of the same name — and 

though, with its wooden plates and screw, we should think it but a rude 
contrivance, it was in all essential points the same instrument as the 
tourniquet employed at the present day. 

Many other tourniquets have found their way into the 
aiTnamentarium of the surgeon, such as Signoroni’s, Listei t 
Cartes, Higgenbottom’s, Tuffnell’s, Skey’s, and Esmarch’s 
and their modifications. Some have had in view direct pres- 
sure upon the main artery of the limb but most have been, 
aftCj all, but a slight improvement upon the garrot or Spanish 

Read in the Clinical and Pathological Section of the Clcvck^^ 
Academy of Medicine, March 4, 1910. 
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windlass. The one most commonly used is tlie Esmarch rub- 
l.cr band and chain or a simple rubber tube. These are cer- 
tainly sufficient so far as controlling hemorrhage is concerned 
but are often so applied, either through ignorance, carelessness 
or perhaps unavoidably, as to cause very serious results, among 
which nerve pals)-^ may particularly be mentioned. Thus when 
applied tightly above the elbow, musculospiral palsy may result 
and, if below the knee, peroneal nerve palsy sometimes follows. 

In children particularly the need of some more suitable 
and more safely regulated pressure is manifest and, with this 
especially in view, I present for consideration a pneumatic 
tourniquet which, I think, will do away with some of the more 
obvious dangers of the older form of tourniquet. 

In the Medical News, March 26, 1904, Dr. Harvey Cush- 
ing calls attention to a pneumatic tourniquet, which he had 
devised, based upon the well-known annlet of the Riva-Rocci 
blood-pressure apparatus and described as being a similar arm- 
let though broader, of less distensible rubber and of such 
quality that it would stand boiling and, by connecting it with 
a bicycle pump of sufficient size, one or two quick strokes of the 
piston would fill it. This form of tourniquet has never become 
^’cry popular, partly through lack of interest or information 
on the part of the profession, and partly because of the diffi- 
culty of keeping it from rolling wffien inflated and the necessity 
of a somewhat cumbersome apparatus (a bicycle pump) for 
its inflation. 

I have devised an apparatus which is made of rubber and 
linen and consists virtually of two long rubber bags fastened 
together along their inner margins but connected at the middle 
’> an opening through this fastening which permits the air 
to circulate simultaneously in both tubes when inflated. This 
0 \iatcs one of the greatest difficulties experienced in the con- 
sirucison of a practical pneumatic tourniquet. If it be made 
single nrbbcr bag, the inflation will cause the superim- 
. cd turns of the tourniquet to roll off of each other and thus 
• !c\c d’.c constriction. With the double tubes this cannot 
^ciiT nnd it remains exactly where placed. The first one 
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constructed for me was made of pure rubber and enclosed in a 
linen bag to prevent its overdistention but, as it was somewhat 
inconvenient to remove it and replace it in the bag for cleansing 
or sterilizing purposes, I have had the present one made of 
much the same material as the familiar obstetrical pad, whidi 
is sufficiently elastic, very strong and durable and can 
be readily sterilized. It has a tapering end which, after 
the tourniquet is in place, is tucked under the inflatable part 
and becomes fixed as soon as pressure is applied. From the 
middle of one of the bags projects a rubber tube with an off- 
shoot, A, two stop-cocks, B and C, which permit respectively 
inflation by means of an attached bulb, and gradual diminu- 
tion or total abolition of pressure by opening and allowing 
the escape of the air. If done slowly, undoubtedly venous 
engorgement would take place, but the inflature may be rapidly 
accomplished by a few pressures upon the bulb, and if still 
greater precaution against congestion is needed, the limb may 
be elevated or a Martin bandage applied before compressing 


with the tourniquet. 

It can be applied uninflated to the limb prior to its prepara- 
tion for operation and then, when needed, the circulation can 
be shut off by compression of the bulb without any disarrange- 
ment of the preparations about the field of operation. If» 
for any reason during the operation, it be desired to restore 
the circulation or to see whether the vessels have been secure , 


the air may be slowly allowed to escape by the anaesthetist or 
nurse by opening the stop-cock C, and controlled instantly by 
the re-inflation of the tourniquet, without having to readjust it. 
The advantage of this is apparent to any one who has been 
obliged to re-apply the ordinary tourniquet which has for anj 
reason been removed when dressing the wound or at the c os 
of an operation. The necessary disarrangement of^ tow^ • 
and sheets and the pulling and jerking of the limb during 


procedure are only too well known. . . 

There are many practical applications of this toumiq 
that suggest themselves, but it seems to me that one of t le 
beneficial would be its adoption by those engaged m 
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ambulance service or wherever it may require application 
by those not skilled in the use of tourniquets in general or not 
familiar with their dangers. Where the amount of visible 
hemorrhage is the only indication, certainly there could be no 
excuse for the viciously tight tourniquets and Spanish wind- 
lasses that we only too commonly see applied. A smaller one 
could be readily made which might be used for operations upon 
the scalp or skull, and it might find a most useful application 
in replacing some of the more cumbersome forms of armlets 
used in blood-pressure apparatus. 



THE CONTROL OF HEMORRHAGE BY MEANS OF 
FORCEPS-TOURNIQUET IN MAJOR 
AMPUTATIONS. 

BY J. LYNN THOMAS, C.B,, F.R.C.S., 

OF CARDIFF, ENGLAND, 

Surgeon to the Cardiff Infirmary. 

It was in an article published in The Lancet, 23d of April, 
1898, that I first suggested the method of controlling hemor- 
rhage at the hip-joint by means of a pair of forceps similar 
in general form to those of Doyen’s stomach-clamp. Since 
that time I have performed all my major amputations after 
the same fashion, and have neither used the Esmarch’s, nor 
any other fonii of tourniquet, nor have I availed myself of 
the services of a trained assistant to control hemorrhage in 
cases where great authorities like Lister, Macewen, Syme, 
and others have recommended them. 

The pattern of forceps-tourniquet which I now use and 
find most convenient is illustrated in Fig. i. 

The blades of the forceps are inches long. For the 
purpose of description, I call the blade which is passed into the 
tissues, the internal blade; this is passed behind the blood 
vessels and has a blimt point and is smooth and rounded m 
order to facilitate its passage through the tissues ; at tlie same 
time to guard against the possibility of doing damage to 
blood-vessels or nerves against which it may impinge during 
its forcible passage. 

I have found the ordinary Doyen clamp to be positive y 
dangerous for the purpose, on account of the point and t 
edge of a blade being often as keen as that of a, knife e g^ 
The external blade {i.e., the one in contact with skin) is 
and serrated in order to prevent it slipping over Ae su 
of the skin. The shoulder is made on this blade in or 
avoid compression of the skin and underlying tissues v\ 
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the forceps is clamped on a muscular or fat limb, and also to 
prevent interference with the compression force of the far 
end of the forceps. 

The principle of the method is that of simultaneous parallel 
compression of tlie blood-vessels (artery and vein) between 
the blades of the forceps; one blade (internal) being placed 
behind the blood-vessels to be controlled, and the other blade 
(external) being in contact tvith the skin. 

In Fig. 2 is represented a transverse section through the 
hip-joint at a point where the internal blade of the forceps 
has been passed behind the blood-vessels and its external blade 
in contact with the skin. 


Fjg. I. 

/ B 



A-B, fiM inches (six and n half 'inches). X, smallest di.ametcr of internal blade. 
lAi) mc.«ured by Cicero Smith's micrometer. Shield for carrying antiseptic jelly for 
the internal blade durinp. military operations. 


I will describe the method as originally employed at the 
hip-joint. A small stab puncture was made immediately be- 
low the anterior superior spine of the ilium, and through this 
the ivtcrnal probe-pointed blade was pushed forcibly towards 
the neck of the femur, parallel with Poupart’s ligament, and 
driven home as far as it would go. The limb was then ele- 
vated vertically for a couple of minutes in order to exsan- 
guinate it. then the forceps was clamped ; this action effectually 
and simultaneously compressed the common femoral artery 
and vein. After the anterior flap was made and turned up, 
tl'.c gaping blood-vessels were clamped by haimostatic forceps 
and afterwards the forceps-tourniquet was released and with- 
dnawn and was then passed behind the neck of the femur in 
s'rdrr to control the blood-vcssck'^ in the posterior flap. 

by dus method the loss of blood during ampnlationc of 
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the hip-joint has become practically negligible, and in quantity 
is not more than is always lost during amputation by any of 
the other so-called bloodless methods. 

In 1904 I recorded a series of amputations which I had 
at that time performed successfully by this method of control 
of the main blood-vessels, and they included three at the hip, 
five interscapulothoracic, seven through the thigh, and others. 

I then claimed that the mortality in amputations following 
this method of controlling hemorrhage was not more than that 
after any other method ever suggested. Since that time I 
have performed similar operations successfully, and in one 
case I have successfully removed the ilium in addition to the 
removal of the whole lower extremity. 

The ages of my patients have ranged from infants to that 
of an old lady of eighty-four. 

The method is simple, effective, reliable, and requires no 
assistant; the forceps-tourniquet is easily sterilized with tlie 
ordinary instruments, and during the operation it is entirely 
under the sole control of the operator. 

It is not my intention to discuss the value of other methods 
of controlling hemorrhage, which are so well known to your 
readers, but I would invite my American confreres to give 
this method a trial, as I feel that it can be adopted without 
anxiety in the scrupulous requirements of modern aseptic or 
antiseptic surgery. 

I believe that Dr. Charles Mayo was the first to use this 
method of controlling hemorrhage in the United States. 

Note. — Since the above was written I am glad to find that 
Dr. Binnie in the second volume of his “ Operative Surgery 
refers to the method. Professor Kocher in Europe an 
Jacobson in England, and Thompson and Wiley in , 

have already included in their well-known works my met 0 
amongst the recognized ones. 







FIGURES ABOUT FRACTURES AND REFRACTURES 
OF THE PATELLA. 


BY EDRED M. CORNER, M.C., 

OF LONDON. 

Surccoii to Out-paliciits and the SurRical Isolation Wards : Lecturer on Practical 
SurRcry to St. Thomas's Hospital ; Surgeon to the Children s 
Hospital, Great Ormond Street. 

These figures were compiled from the hospital annals 
for the purpose of a lecture.^ As no similar figures have been 
adduced, it has been thought worthy to place them upon per- 
manent record. The most important points which they show 
may be summarized as follows : 

1. Fractures in the lower half of the patella are the most 
frequent, 83 per cent. 

2. Triangular shaped patellcC are the most common ; oblique 
shaped patellaj come next. 

3. Transverse fractures are the most frequent; comminuted 
fractures come next. 

4. Three males fracture their patella to one female. 

5. Fractures of the right patella are a little more frequent 
than of the left. 

6 . Two under\vent operation to every one which did not. 

/. Fracture of the patella is most frequent between the 
ages of 30 to 40. 

8. The patella is the most frequently refractured bone in 
the l>ody. 

0. .After operation, 69 per cent, of refractures occur in the 
fir.^t year after the injur}*. 

10. After treatment other than operation, 86 per cent, of 
rcfractures occur after the first year. 

n. The percentage frequent of rcfractures is approxi- 
m.-uely the same after operative as it is after non-operative 
treatment. 


Dclivrred at the Policlinic 
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12 . The advantages of operation are solely in the quick 
and complete recovery of the function of the limb. 



STATISTICS OF CASES OF FRACTURE OF THE PATELLA ADMITTED 

TO ST. Thomas’s hospital, 1890-1907 inclusively. 
Total number of cases, .‘;o4. 


Fracture in lower part of bone 40.2 per cent. 

Fracture about centre of bone 43.3 per cent. 

Fracture in upper part of bone 16.5 per cent. 

Fractures in lower part of bone 83.5 per cent. 

Triangular shaped patella: 66 per cent.’ 

Oblique shaped patellje 20 per cent. 

Elliptical shaped patellae 9 per cent. 

Circular shaped patella S per cent. 

Transverse fractures 85 per cent. 

Oblique fractures 4 per cent. 

Comminuted fractures 10 per cent. 

Compound fractures i per cent. 


’Proceeding of Anatomical Societj% February, 1900, pp- and 
xxriii. 
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In male subjects 73 Per cent. 

In female subjects 27 per cent. 

On right side 55 per cent. 

On left side 44 P<^r cent. 

Bilateral ^ P*^^ cent. 

Patella sutured 6s per cent. 

Treated by splints and massage 35 per cent. 


Earliest period of life in which fracture occurred between 5-10 years. 

Period at which fracture occurs most frequently between 30-40 years. 

Next period at which fracture occurs most frequently.between 40-50 years. 
Latest period in which fracture occurred between 70-80 years. 

STATISTICS OF REFRACTURE OF THE PATELLA. 

Total number of cases, 55. 


Frequency of refracture ir per cent. 

Frequency of fracture of other patella i per cent. 

Frequency of refracture after suture of the 

fragments lo per cent. 

Frequency of refracture after other treatment.. 9 per cent. 

In male subjects 84 per cent. 

In female subjects 16 per cent. 

Of right patella 56 per cent. 

Of left patella 44 per cent. 

Bone twice fractured 85 per cent. 

Bone three times fractured 9 per cent. 

Bone four times fractured 6 per cent. 

Compovmd rcfractures 7 per cent. 

After suture, percentage of refractures within 

the first year 69 per cent. 

-After the first year 31 per cent. 

After the first 3 years 12 per cent. 

Within the first 3 years 88 per cent. 

.After other treatment, percentage of refrac- 

turcs witliin the first year 14 per cent. 

-After the first year 86 per cenL 

Refr.acturc occurring through the same place 

as tl'.c former fracture 95 per cent. 


Otherwise the refracture is above the line of the original 
fracture. 


TRANSACTIONS 

OF THE 

NEW YORK ACADEMY OF SURGERY. 


Stated Meeting, held May ii, 1910. 

The President, Dr. Ellsworth Eliot, Jr., in the Chair, 


THREE CONSECUTIVE TRANSFUSIONS FOR PROFOUND 
SECONDARY ANEMIA. 

Dr. E. H. Pool presented a woman, 43 years old, who was 
admitted to the French Hospital on December 29, 1909. The 
following were the significant points of her history : Two weeks 
before admission she had suffered from violent headaches, pain in 
the back, and extreme weakness; a day later, slight jaundice 
appeared. She w^as confined to bed from the onset of her illness, 
growing steadily worse. For a number of years past she had 
at times suffered from a distressing cough and dyspnoea. Eigh- 
teen months ago she began to lose color, and this pallor had 
gradually become more pronounced. Menstruation had always 
been profuse, making her weak for some time following; the 
menorrhagia had been especially marked recently. She had two 
children, living and well; no miscarriages. Her habits were 
good. 

Physical examination on admission : The patient was aroused 
with difficulty. Her mucous membranes were colorless, the lips 
dry, parched and brown; the conjunctivae were slightly yellow, 
the skin had a lemon tint and was bloodless. The radial pu se 
was imperceptible and the heart sounds were very feeble. ^e 
woman appeared to be moribund. A blood examination showe 
600,000 red blood-cells and 16 per cent, haemoglobin. The urine 
contained a trace of albumin, abundant red blood-cells, a e\ 
leucocytes and hyaline and granular casts. . . _ 

Transfusion by the Carrel suture method was immediate} 
done, taking the woman’s husband as donor, although he was 
weak and anaemic, his haemoglobin being 70 per cent, ro 0 
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tills there was some improvement in her condition, but the haemo- 
globin rose only to 22 per cent. Blood examination that evening 
and on several subsequent occasions suggested pernicious anaemia. 

The next day a second transfusion was made, taking a young 
man as donor. This was followed by marked improvement. The 
patient’s cheeks became flushed, and her lips resumed a normal 
color. She, however, became extremely restless, and it was 
necessary to stop. During this transfusion, the patient’s haemo- 
globin rose to. 33 per cent., and the number of red cells to 
2,000,000. Afterwards she became delirious and two days later 
showed extreme jaundice. 

Ten days later a third transfusion \vas done, as the patient’s 
blood and general condition showed a marked tendency to become 
worse, A healthy young man was taken as the donor. Con- 
siderable and prolonged improvement followed this operation, 
the hemoglobin rising from 23 per cent, to 56 per cent, during 
the transfusion. 

After the third transfusion, the patient's blood continued to 
improve, although she developed a pneumonia in the right lotver 
lobe, and subsequently pleurisy with effusion on the left side. 
Dr, N. B, Potter took charge of the patient during this illness, 
and made sixteen aspirations, removing from 20 to 30 ounces of 
clear or blood-tinged fluid each time. 

The patient was now in good health, with 70 per cent, of 
hremoglobin and over 3,000,000 red blood-cells. The blood exam- 
ination was otherwise negative; the urine contained a trace of 
albumin. 

According to Dr. Potter and Dr. F. C. Wood, the blood pic- 
ture was not one of typical pernicious anmmia, but rather of very 
marked secondary anaimia, with a persistently high color index. 


CARCINOMA OF AN ACCESSORY THYROID. 

D.^i. Pool presented a woman, 46 years old, who was admitted 
to the -Sendee of Dr. Frank Hartley, at the New York Plospital, 
on April 8, 1910. Three years ago she first noticed a small 
tunp on the left side of the neck which had gradually increased 
ni sire. It was never painful. Last summer she began to have 
Stinging pains of great severity in the left shoulder, and recently 
1 5 C 5 e pains had extended to the left arm. They had gradually 
growin.g more severe, and three days before admission she 
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began to have constant pains of the same character in her left hand 
and wrist. She had lost about thirty pounds in weight in the 
past year. 

Physical examination: The patient was a well-developed 
woman. She complained of slight stiffness and pain on moving 
the neck. On the left side, corresponding approximately to the 
lower two-thirds of the sternomastoid muscle, there was a swell- 
ing about three and a half inches in diameter. The skin covering 
this was movable and normal in appearance. The swelling, which 
lay in part beneath the sternomastoid muscle, was hard, slightly 
nodular, and somewhat movable, but did not move during deglu- 
tition (Fig. i). The pulsation of a large vessel could be felt 
mesial to its upper limit. In the left arm, the grip was relatively 
weak, but there was no paralysis nor anaesthesia. Eyes, respira- 
tion, voice and deglutition were normal. 

Operation, by Dr. Frank Hartley : The mass was exposed by 
an incision along the anterior margin of the sternomastoid. The 
internal jugular crossed it vertically, and was ligated above and 
below; the omohyoid also crossed it, and was cut. The mass 
was then readily enucleated, after ligating several large nutrient 
vessels. The carotid lay posterior to the growth, the sternohyoid 
and sternothyroid mesial. On lifting these, the whole of an 
apparently normal thyroid gland, with isthmus and pyramidal 
lobe, was exposed. The patient made an uneventful operative 
recovery. 

Report of specimen, made by Dr. Elser, Pathologist to the New 
York Hospital. The specimen consisted of an aberrant thyroid gland, 
oval in shape, measuring 9.5 cm. in length, 5.5 cm. in breadth and 
5 cm. in thickness. The mass was covered on the outside by filmy con- 
nective-tissue membrane, through which numerous large, vascular channels 
were dispersed. Projecting beneath this capsule were many irregular y 
outlined, yellowish nodules. The mass was quite firm in consistence. On 
section, the cut surface was diffusely brownish-yellow in color, and irrcgn 
larly lobulated. At one pole of the mass was a large area of necrosis. 
The specimen was accompanied by half a dozen enlarged lymph-no es 
most of these were yellowish-brown in color and were surrounded on e 
outside by connectiv^e-tissue capsules. On section, the cut surface was 
moderately granular, yellowish in color and elastic in consistence. 

Microscopical examination of the accessory thyroid revealed^ the t)'^^ 
cal histology and papillary adenocarcinoma. Microscopical examination 
the lymph-nodes revealed extensive metastatic deposits. Practica ) 
the lymphoid tissue had been replaced by tumor growth. 
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PARTIAL THYROIDECTOMY FOR EXOPHTHALMIC GOITRE. 

Dr. Willy IvIeyer presented a man, 36 years old, who came to 
the German Hospital early in 1910 with all the signs of typical 
exophthalmic goitre, and gave a history which dated back five 
years. During the past eighteen months his symptoms had be- 
come more pronounced; there was dizziness, rapid pulse and 
marked exophthalmus. He was first treated with the serum pre- 
pared by Merck, antithyroidin, in comparatively large doses. A 
week or ten days later the entire thyroid gland was exposed 
through a transverse incision, with the. intention of removing 
the right lobe. There was still profuse hemorrhage after the 
right thyroid arteries had been tied ; this was immediately checked 
after crushing and ligation of the isthmus, which was much 
enlarged. About one-third of the gland was left. 

Tile patient made a rapid recover3% and a few weeks after the 
operation it was found that his pulse had materially improved, 
tlie c.xophthalmus was less pronounced and liis other symptoms 
had disappeared. His highest temperature following the opera- 
tion was 102.8, and this rapidly subsided. 


CASES ILLUSTRATING THE EFFECT OF ARTIFICIAL ARTE- 
RIAL llYPERALMIA IN THREATENING GANGRENE OF 
THE FOOT. DUE TO DIABETIC ENDARTERITIS. 

Dr. Willy ItlEYER showed these cases. The first patient was 
a man, 60 years old, diabetic, on whom he did an amputation of 
the thigh in January, 1907, for dry, rapidly spreading gangrene of 
the toes and foot. The operation was done under spinal anses- 
tiicsia, and with secondary suture of the \vound. 

About a year and a half later this patient began to show evi- 
dences of beginning gangrene of the opposite foot; several toes 
became affected, and as the man absolutely refused further opera- 
ti\ c interference, it was decided to try artificial arterial hypera^mia. 
A suit.ahle hot air apparatus was thereupon provided, and under 
tins method of treatment, which had been faithfullj* carried out 
the gangrenous process affecting his remaining foot had 
jccn overcome. Not one part of the toes necrosed. Two appa- 
were used, aUcnratinglv daily, one for the Ibigb and leg 
»L.> n:gh temperatures, the other for the affected foot with lower 
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temperatures, inasmuch as the affected part cannot stand great 
heat. 

Dr. Meyer’s second patient was a man, also 6o years old. The 
case was one of beginning diabetic gangrene involving the toes of 
both feet, with some oedema and threatening pains that indicated 
an extension of the process. A properly fitting hot air apparatus 
was provided, in which the upper and lower portions of the 
extremities were alternately exposed to a very high temperature. 
The result of this treatment was beyond expectations. The threat- 
ening gangrene failed to extend, the bluish discoloration of the 
toes disappeared, the patient had remained in comparatively good 
health and was able to go about without the aid of a stick or 
other support. He had now been using this apparatus daily for 
the past seven months, and the treatment was still being faithfully 
carried out. 

As a matter of fact, this treatment will be successful in a cer- 
tain number of cases only. Still it means an addition to our 
therapeutic resources, and deserves further trial. It is not indi- 
cated in the moist form of gangrene. 

He had tried it also in two cases of Raynaud’s disease. In 
one it had a temporary effect only, in the other none at all. 

Dk. Howard Lilienthal said that the results of the hot-air 
treatment in these cases were certainly wonderful, and personally 
he had never seen anything like it. He inquired whether in the 
last case shown there was any pulsation in the posterior tibial, 
and also how long these patients continued the exposure to the 
hot air at each session. Also, what sort of apparatus he had 
been using, and how long he would advise the continuance of the 
treatment ? The first case was apparently one of thrombo-angitis 
obliterans, in which the speaker said he had always advised ampu- 
tation, whether the gangrene was of the dry form or not. 

Dr. Meyer said that both the patients were diabetics. The 
hot-air exposures were at first limited to a fraction of one hour at 
each sitting, but the time was gradually lengthened to a who e 
hour daily. For the purpose of heating the apparatus, electricity 
was much superior to the Bunsen burner, as with the former 
there was no odor and there was no danger of fire or explosion. 
He warned against the use of alcohol as a means of heating 
apparatus, and he recalled one case at the German Hospital w ler 
the alcohol lamp had set fire to the blankets covering the eg. 
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The treatment should be continued by the patients themselves — 
perhaps with longer or shorter intermissions — as long as they 
lived. 


THE FIRST CASE OF THORACOTOMY IN A HUMAN BEING 
UNDER ANJESTHESIA BY INTRATRACHEAL 
INSUFFLATION. 

Di{. Howard Lilienthal presented this patient, with full 
description of his condition, for which see Annals of Surgery 
for July, page 30. 


CLINICAL EXPERIENCE WITH INTRATRACHEAL INSUFFLA- 
TION (MELTZER), WTTH REMARKS UPON THE VALUE 
OF THE METHOD FOR THORACIC SURGERY. 


Dr. Charles A, Elsderg read a paper with the above title, 
for which see Annals of Surgery for July, page 23. 

Dr. Willy Meyer said that he was firmly convinced that in 
the course of time we would not depend on any single method 
in the performance of intrathoracic operations, and if this appa- 
ratus for intratraclieal insufflation, which was less expensive than 
the differential pressure cabinets, was shown to work as well in 
human beings as in animals, we could look forward to its more 
general employment with much satisfaction as an addition to 
our mechanical resources in thoracic operations. The differential 
pressure cabinet and chamber had its field of usefulness in the 


large hospitals, where no doubt intrathoracic surgery would soon 
be undertaken by many surgeons. 

Dr, Meyer said he had several times occasion to go deeply 
into the literature of thoracic surgery, and he had found that 
in 1S9G Professor Tufficr, of Paris, had introduced a metal tube 
through the laryn.x deep into the trachea for antesthesia, com- 
pressed the trachea above with a special clamp, and in this manner 
!^uccccdc(I in narcotiaing a patient and successfully doing a resec- 
tion of the lung. This seemed to be the first case of intratracheal 


nn.Tct}!c.«;?a in the human. It was surprising that Tufficr did not 
continue his successful experiments. Two years later. Dr. 
I arharn. of New Orleans, an associate of Dr. I^Iatas, did a rcsec- 
han of tiic chest wall for the removal of a malignant growth, 
lo an.T.nheti;c the patient, he employed a Fell-O’Dwyer lube of 
a special conformation and just long enough to dip into the 
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trachea. By this means he successfully removed the growth. 
Here also intratracheal anaesthesia was helpful in completing the 
operation. 

Regarding the patient presented by Dr. Lilienthal, he sug- 
gested that some artificial pneumothorax was left unintentionally 
when closing the thorax. The air in the pleural cavity first com- 
pressed the lung and reduced the size of the abscess cavity or 
cavities. With increasing absorption and attenuation of the com- 
ponent gases of the air the cavities again distended and the cough 
with expectoration returned. 

Dr. S. J. Meltzer said that in his earlier experiments with 
the intratracheal insufflation method the pressure of the air cur- 
rent before entering the trachea was, as Dr. Elsberg had pointed 
out, limited to a variation from ten to twenty mm. of mercury, 
but his more recent investigations had shown that the degree of 
this pressure had very little significance so long as the intra- 
tracheal tube was not too large to permit the free return of air. 
For example, it was found that an external pressure of 25 mm. 
produced in the trachea and bronchi a pressure of only 5 
and that a sudden increase of the external pressure to 50 nim. 
raised the pressures of the bronchi and trachea only i mm. of 
mercury. 

This method of intratracheal insufflation, Dr. Meltzer said, 
was now being experimented with as a means of saving life m 
strychnine poisoning. In control experiments it was established 
that four-tenths of a milligramme of strychnine given to a dog 
by intravenous injection resulted fatally within 45 minutes. 
Eighteen dogs, which received eight-tenths of a milligramme of 
strychnine by intravenous injection, that is, twice the fatal dose, 
were kept alive and completely recovered by the aid of the intra- 
tracheal insufflation, which was kept up continuously in some cases 
as long as eight or nine hours. The convulsive movements were 
controlled by curarin and injections of Ringer solution were 
given to hasten the elimination of the strychnine by the kidneys. 
At the subsequent autopsies of these animals, there was not the 
slightest evidence of an injury to the trachea or lungs. 

Dr. N. W. Green thought that Dr. Meltzer deserved especial 
credit for developing this method of intratracheal insufflation or 
intrathoracic work, for which so many other similar met 0 s 
had been ineffectually tried. In this connection, it may be inter 
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csting to note that a case was reported by Chaussier in 1781, 
in v.-hich he used an intralaryngeal canula to resuscitate a young 
man said to have been in the last stages of phthisis. This case 
was reported before the Royal Society of Medicine, Paris. 

Dr. Liuenthal said that in the case of thoracotomy he had 
reported, while there were quite a number of adhesions between 
the visceral and parietal pleurse, these did not impede the motions 
of the lungs to the slightest degree. He had made no attempt 
to loosen these adhesions. The lung was blown up to its fullest 
capacity before closing the chest, and the wound was then covered 
with moistened gauze. 

Dr. Elsberg, in closing the discussion, emphasized the fact 
that the method of Dr. Meltzer differed absolutely in principle 
from that of the previous intratracheal methods. All of the 
methods that had been formerly advocated consisted essentially 
of tile introduction of a tube into the trachea, which closed about 
the tube. By Dr. Meltzer's method, the tube was introduced 
almost down to the bifurcation, and it was so small that it per- 
mitted the free escape of air. With this method, it made no 
diffcrcucc whether the patient breathed or not, whereas with the 
positive or negative cabinet it was very essential that the patient 
should not stop breathing. 
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Diseases of the Stomach and Intestines. By Robert Cole- 
man Kemp, M.D., Professor of Gastro-intestinal Diseases in 
the New York School of Clinical Medicine. 8vo, pages 710, 
illustrations 280. W. B. Saunders Company, Philadelphia 
and London, 1910. 

The study of gastro-intestinal diseases is at the present date 
in an active transitional state. This is due mainly to the fact 
that in some instances, lamentably few we must confess, the 
clinician is confirming his diagnosis through means of the surgeon 
and the living pathology of the operating table. This is much 
more important in its results, both immediate and remote, as far 
as the welfare of the patient is concerned, than that information 
which we have hitherto acquired through the agency of the post- 
mortem. 

What, then, have been the results? The answer is short, 
but yet revolutionary in its significance. Briefly it indicates that 
chapter after chapter of books which we have heretofore accepted 
as standard must be so altered and revised that the identity of the 
old ones will be completely lost. The treatise on diseases of the 
stomach in the future will decrease rather than increase in volume. 
What is needed and what will be produced is a work on practical 
gastro-enterology. 

Can the general practitioner, or indeed the stomach special- 
ist, be made to appreciate that in a thousand consecutive cases 
applying to him for relief of gastric symptoms, in less than 10 
per cent, will the trouble be found in the stomach ? In the other 
nine hundred cases he must look for, identify, and treat the 
etiologic factor, he must minister to the house that is burning, 
and not to the central station from which the alarm was sent out 

The author prefaces the present volume by remarking that m 
view of the excellent works on diseases of the stomach an 
intestines already placed before the profession, a new book on 
these subjects might seem superfluous. In considering the above 
facts and the large experience of the author, such a conclusion, 
718 



BOOK REVIEWS. 


719 


I am sure, will not be reached by his colleagues. The book 
considers so many phases of subjects which form the borderland 
between medicine and surgery, that it is alike of extreme interest 
to both practitioner and surgeon. 

Its general scope covers all of the disorders, both subjectively 
and objectively, which one is liable to meet. The author is 
definite in stating his own conclusions, but does not belittle others 
by omitting them, leaving the question in many instances to the 
reader to draw his own inferences. The specific treatment and 
general management of the various conditions are thoroughly 
indicated. 

Critically considered, we deplore the introduction of such 
illustrations as Turck’s gyromele, Einhom’s radiodiaphane, the 
stomach whistle, and similar apparatus, with their accompanying 
Ic.vt. Their uselessness, if not danger, has long since been 
demonstrated, and I am sure the value of the book would not be 
lessened by their being omitted. 

In general, the author has brought up to date the Imowledge 
of the subject as prescribed by the field indicated in the title, and 
as a record of personal experience and contemporary achievement 
will form an addition to our appreciation of the realms of gastro- 
enterology. 


FR.\CTURr.s AND DISLOCATIONS. By Lewis a. Stimson, B.A., 
M.D,, Professor of Surgery in Cornell Universit}' Medical 
College, New York. Sixth edition, thoroughly revised. 
Octavo, S/6 pages, with 361 engravings and 65 plates. Lea 
and Fcbigcr, Philadelphia and New York, 1910. 


This treatise, which is now in its sixth edition, has been 
rcpc,-jtcdly reviewed in the Annals of Surgery, and it is not 
necessary to mention again the character of the work. The 
pre.ccnt edition is encyclopaedic in its scope as far as fractures 
nnd dislocations arc conccnicd, and cosmopolitan in the knowl- 
edge presented, owing to the inclusion of the accepted views of 
^Frialists throughout the world. 

In this edition the author has enlarged our knowledge prin- 
as regards the injuries of the small bones of the carpus 
anu tarsus, and includes a new subhead. " The Midcarpal Frac- 
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ture-dislocations/’ the recognition of which has come mainly 
through investigations stimulated and aided by X-ray examina- 
tions. Sections have also been added on fractures of the floor 
of the acetabulum and of the internal epicondyle of the femur, 
and on backward dislocation of the lower jaw. Other additions 
of importance relate to treatment. Under this subject we find 
no reference made to the employment of metal plates for the 
correction of deformities in the long bones, as advocated by Lane. 

Although the medical practitioner is loath to assume the 
responsibility of a complicated fracture, those who are situated 
far from the great centres must assume this responsibility, how- 
ever limited may be their experience. To these men this book 
especially appeals as being a most complete, conscientious, and 
satisfactory treatise. 

James T. Pilcher. 


CORRESPONDENCE. 
alba's operation. 

In the report of the proceedings of the New York Surgical 
Society in the Annals of Surgery, vol. Hi, No. 6 , pages 938, 939, 
in describing the operation for rheumatoid arthritis of the hip 
the text calls it “ Abbe’s operation.” It should be Alba’s (Dr. 
F. H. Alba). 

H. LI, Lyle. 
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THE TREATMENT OF SCALPING ACCIDENTS.* 


KF.rORT OF- TWO CASES OF SCALPING BY JIACHINERY, WITH A CONSIDERATION 
OF SCALPING ACCIDENTS IN GENERAL. 

BY JOHN STAIGE DAVIS, M.D. 

OF BALTIMORE, MD., 

Instructor (n Surgery, Johns Hopkins University; Assistant Surgeon Out-Patient 
Department, Johns Hopkins Hospital. 

In text-books and systems of surgery scalping is generally 
considered under “ Lacerated Wounds of the Scalp,” but it 
IS undoubtedly a lesion whose treatment requires much more 
careful study and attention than is usually accorded it. 

Tiiis paper is based upon a critical review of the literature, 
my own experimental work, and on two cases of complete 
.scalping, which were healed by skin transplantation. On one 
of thc.Rc cases, that of Dr. Bloodgood’s, Thiersch grafts only 
'\crc used, while on the other, which was m}-- own, the healing 
'\as brought about entirely by whole thickness grafts. 

I take this opportunity of thanking Dr. Halsted for the 

of the cases from his clinic, reported in this paper, and 

>• so Drs. Cone, Porter, Roberts, and Spencer for allowing 

n.c to include in my series their unpublished cases of complete 
^^valping. ^ 

nEPORT OF TWO UXPUHLlSnED CASES. 

^^oodgood).— Admitted to the Church 
■ * on August 24, 1906. Diagnosis; complete 

detailed C.T5C report?, bibHographv, 
jn voL xvj of the Johns Hopkins Hospital Reports. 
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scalping by machinery. Treatment: grafting with Thiersch 
grafts. Result: recovery. 

Clinical History. — White, female, aged 41 years, operator in 
a canning factory. 

Family and Personal History! — ^Unimportant. 

Physical Examination. — ^This was negative, except as noted 
below. 

Present Illness. — On August 21, 1906, the patient caught her 
hair on a rapidly revolving shaft, which was directly over her 
head, and was completely scalped. The line of tearing included 
both eyebrows and extended backwards, just above the ears, to 
below the hair line on the neck. There was some laceration of 
the right ear and several periosteal defects, but no other injury. 
There was no loss of consciousness, but the pain was very severe. 
The hemorrhage was marked. No attempt was made to replace 
the scalp. 

On admission to the hospital the patient was in a fairly good 
physical condition. Red blood-corpuscles 4,400,000, haemoglobin 
80 per cent. She was suffering considerable pain. The head was 
dressed with wet salt solution dressings, and the eyes were irri- 
gated with boric solution. 

September 13, 1906: The growth of the granulations was 
exceedingly slow, but in spite of this it was decided to graft. 
Large Thiersch grafts, obtained from a young woman, 19 years 
old, were applied by Dr. Follis. The result was total failure, 
which was probably due to the unsatisfactory condition of the 
granulation tissue. 

By the use of the following technic good healthy granulations 
were produced. A single layer of dry gauze was placed over t e 
wound, and this was covered with rubber protective. This dress 
ing was changed every other day. The granulations were stimu 
lated by the gauze and were held flat by means of the protedive. 
In about two months the granulations were in excellent con ition 
and there was a growth of epithelium one-fourth of an inch wi 
around the edges of the wound. , , 

November 15, 1906: Operation, Dr. Bloodgood, assiste 
Dr. Follis ; ether anaesthesia. The entire granulating 
swabbed with pure carbolic acid followed by alcohol. e 
half of the wound was freely scarified with a Icnife and, ^ 
hemorrhage was checked, was covered with large au 
Thiersch grafts. The grafts were dressed with silver 01, 
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which was placed collodion and little strips of gauze, then more 
collodion, silver foil, and more gauze. The ungrafted portion of 
the head was covered with boric ointment, collodion, foil, and 
gauze, completing the cap, which was held snug by straps of 
adhesive plaster. Practically all of these grafts w^ere successful. 

December 6, 1906 ; The right half of the head was prepared, 
grafted, and dressed in a similar manner, with equally good 
results. Tile grafts were cut by the modified Thiersch method 
used at the Johns Hopkins Hospital. 

Ulcerations appeared here and there on the grafted area, but 
these soon healed. The patient was discharged on March 8, 1907, 
with the newly grafted area in excellent condition (Fig. i). 

Examination of the Patient on March 17, 1910. — ^The head 
was covered with a smooth, thin, shiny, movable skin, in which 
could be seen numerous blood-vessels. On the vertex were five 
or six small ulcerations, the largest being about the size of a 
ten-cent piece. These ulcers were sometimes painful. She said 
that small ulcerations had occurred from time to time ever since 
leaving the hospital. 

There was normal sensation over practically the entire grafted 
area. There was no retraction of the eyebrows and the eyelids 
could be closed normally. The patient w&s continually bothered 
by the sensation of a heavy weight pressing on the top of her 
head, and she said that she could not lean over without a feeling 
of great tightness in the same area. 

Case II. — ^The case described below was referred to me for 
treatment through Dr. J. M. T. Finney. The history before the 
patient came under my care was obtained partly from the family 
physidan, Dr. A. H. jMontgomery, of Montgomery, Alabama, 
and partly from the patient herself. 

On July 29, 1907, Miss X caught her hair on a rapidly revolv- 
nig shaft under which she had inadvertently walked. The shaft 
Aas alKivc licr and on her left side. She w'as lifted up and W'hcn 
the scalp gave way she fell back to the floor. There \vas little 
'‘uunediate pain but the hemorrhage was profuse, although of 
J'’>ort duration. There was no loss of consdousness. She did not 
tc.r.izc that the scalp was gone until she put her hand to her head. 
•, ,• showed that the scalp had been tom ofi from the 

* hue in front to the hair line behind, including the entire 
o. >_.pUoironialt<i muscle, and the line of tearing extended from 

.<-Cu!at':ly alxjvc the right car to below and including the left 
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ear, and also an area of skin on the cheek below and in front of 
it. The skin of the forehead was hanging down over the eyes. 
This was sutured to the periosteum and the wound cleaned as 
well as possible. Three bleeding points were tied. There was a 
defect in the periosteum in the left frontoparietal region. No 
other injury was found. No attempt was made to replace the 
scalp. The head was dressed with rubber tissue and sterile 
gauze. 

There was very little pain on the night of the accident, but on 
the day following and continuing for two weeks the suffering 
caused by the dressings was very severe. The pain was localized 
in two spots just below the superior curved line of the occipital 
bone about one inch from the middle line on each side, and there 


was also a sensation of strong pulling. 

Six weeks later skin was taken from her thighs after the 
method of Thiersch and was placed on the front part of the 
wound, on the lobe of the left ear and on the triangular space 
below it. The result of this grafting was not satisfactory. No 
further grafting was attempted until the following year. 

On August 13, 1908, after careful preparation, Thiersch grafts 
from a lamb were applied. In September strips of whole thick- 
ness lamb skin were transplanted. About one month later guinea- 
pig skin was used, and two months later lamb skin was again 
tried. All of the grafts were placed on the periosteum following 
the removal of the granulations, and all were unsuccessful. 

The patient came under my care on May i, 1909* 
admitted to the Union Protestant Infirmary on that date. 

Diagnosis: granulating wound following complete scaping 
by machinery. Treatment : grafting with- whole thickness sessi e 

skin flaps. Result: recovery. 

Clinical History. — ^White, female, aged 24 years, millmer. 

Personal and Family History . — Unimportant. 

Physical Examination . — This Avas negative, except as no 


c t f’np- e-clat- 

When the dressing was removed a mass of L\.ere 

inous granulations, which bled easily, was expose . e 
very exuberant and the entire mass could be move y 

the hand on the vertex and gently front to 

.0 .Me. This area measured in .he midd e hue tom 
baek 23 cm,, and from ear lo ear 28 cm. It su 
a cicatrizing border about i cm. in AVidth. 1 
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lacking except for a small part of the lobe. The outline of the 
ulcer can be well made out in Fig. 2, taken three weeks after 
admission. 

May I to May 28 : The wound was thoroughly cleaned. The 
patient was put on forced feeding and tonics, and also was 
required to live and sleep out of doors, in order to secure the 
best physical condition. 

Within a short time, following the free use of nitrate of silver 
stick and tincture of iodine, the character of the granulations 
decidedly changed. After these applications the patient was 
placed in the sunshine, which was allowed to fall directly on the 
granulating area. The time of this exposure varied from half 
an hour at first to the entire day. After the exposure the wound 
was dressed with balsam of Peru, 2 parts, and castor oil, 6 parts, 
on an adjustable cap (Figs. 3 and 4).^ There was no pain what- 
ever connected with these dressings. 

I decided to use only whole thickness grafts in order to get a 
more lasting, durable healing. 

June 3: Whole thickness grafts 20x4.5 cm. were removed 
from each thigh, after blocking the external cutaneous nerves. 

June 15: Whole thickness grafts 16 cm. long by 7 cm. wide 
were taken from both sides of the lax abdominal skin, under local 
anKSthesia with Schleich's solution. All of these flaps were 
removed with the subcutaneous fat, and dr>' technic was carefully 
obscr\’cd throughout. The fat was removed and the flaps were 
freely button-holed and placed on undisturbed granulations. 
Over the grafts, and overlapping the healthy skin and uncovered 
granulating areas, rubber impregnated mesh was placed. The 
cuds were twisted and secured by adhesive plaster. The grafts 
were dressed with normal salt sohuion for 48 hours. The mesh 
was kept in place for about one week. All of these grafts were 
successful (Fig. 5). 

June 24; Several large pieces of whole thickness skin, 
obtained from a ventral hernia case, were applied six hours after 
removal. 1 hi? skin had been chemically cleansed and a large part 
of it v.'as scar tissue. It was treated and dressed in the usual 


tr.anner. Ihc.'ic graft.s seemed to take throughout, but later a 
<xmfi(kra\>k portion s\o\?ghcd. 

_ Whole thiclmcss grafts 22 .x 5 cm. and 20 x 4.5 cm. 


'ih;- i!cvirc<t {.j- Miss IL ihc nurse in chriTKt of 

U-.t Union Ir.Srsn.’.r)'. 
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were obtained from the thighs under local anesthesia, and were 
treated as usual. These were successful. All the grafts were 
exposed to the air after the first 48 hours, and were anointed with 
either Porter’s ointment ^ to prevent drying out or with scarlet 
red 8 per cent, along the margins. 

During the next two months a number of small superficial 
ulcers appeared in the cicatrix which formed before grafting was 
commenced, and a number of granulating areas were left by the 
sloughing of the isodermic grafts. 

August 30 : Under nitrous oxide ansesthesia whole thickness 
flaps from both legs, 20x4.5 cm., and from the abdomen, 15x4 
cm., were removed and treated in the usual manner. It was 
necessary to divide the flaps in order to fit them into the irregular 
shaped areas. . Practically all of these grafts were successful. 

September 25 : Several resistant ulcers appeared in the mar- 
ginal cicatrix, and these were successfully grafted with small 
deep grafts, which were dressed with narrow overlapping strips 
of rubber protective. ; 

October 8: Similar grafts were placed on three small areas 
where one of the thick grafts had been very slow in “topping 
off.” 

October 23 : Another small ulcer in the cicatricial, tissue was 
grafted with small deep grafts. AH of these grafts were suc- 
cessful. 

When discharged, November 16, 1909, the scalp presented 
the following appearance : The denuded area was entirely healed 
(Fig. 6). The greater part was covered with stable whole thick- 
ness skin, which was normal in appearance and was soft and 
movable. Acute sensation was practically confined to the cica- 
tricial border around the grafted area. There was definite growth 
of fine hair on those grafts which were obtained from the thighs 
and legs, showing that the skin with all that belonged to it was 
transplanted. 

The general condition of the patient was excellent, and wi 
the aid of a wig a good cosmetic result was obtained (Fig. 7 /* 


A comparison of these two cases is interesting. Both 
were females, aged respectively t wenty-two and forty-one 

’Porter’s ointment: citrate of silver i part; ichthyol, 4 
zoinated lard, 175 parts; lanolin, 25 parts (Ann. of Surg., 0 
1907, p. 660). 





Fig. 2 . 



The denuded area .three weeks after admission to the Union Protestant Infinnary. jjj 

lations are clean, healthy, and nearly ready for grafting. The narrow zone of cicatnzatio 
seen, which shows the extent of the healing from the edges since the accident occurrea 33 
Jbefore, and emphasizes the slowness of healing by cicatrization. Case II. 



Tir.. 3. 






Fig s 



A portion of the first and second graftings The first graft, which is m 
front, has nearly assumed the level of the normal skin, while the one behind 
it IS still considerably thickened The large button-holes in the second graft 
can be plainly seen Case II 


Fig 6 



Side views, completely healed by whole thickness grafts. Case II. 



Fig. 7, 



I’aticnt with win on. PholoRraph taken one month after leaving hospital. Case II. 


Fig. 8. 




Fig 9 



Outline of the incision made in pedunculated flap expenments 


Fig io 

B 



A, the rubber impregnated mesh holding whole thickness grafts m 
tenor portion of the wound Note the gathenng in of the ends of 
secured by adhesive stnps B, note the accurate fitting of the grafts and tlie sni-i ■ 
the mesh. 
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years. Both accidents occurred in manufacturing plants and 
',vcrc due to rapidly revolving shafts which were unboxed. 

In Case I the line of icaring included both eyebrows, while 
in Case 11 the tearing began at the hair line. In Case I there 
was slight laceration of the right ear, while in Case II the 
left car was torn off and also a ix>rtion of the check was 
involved. In both cases the tear was across the neck and not 
in a point to the root of the neck. 

There was no loss of consciousness in cither case. Tliere 
was marked hemorrhage in both cases, but of comparatively 
short duration. It was necessaiy to tio the arteries in Case 11. 
In Case I the immediate pain was intense, while in Case II it 
was so slight that the patient was unaware that her scalp was 
avulscd. The subsequent pain was severe in each but disap- 
peared within a short time. There were periosteal defects in 
both but without subsequent exfoliation of the bone. There 
was little or no shock in cither. No attempt was made to 
replace the scalp in cither case. In both cases the first grorvth 
of granulations on the periosteum v'as exceedingly slow. 

Twenty-otic months had elapsed after the accident before 
Case II came under my care, and during that time autodermic 
Tliicrsch grafts and both thin and tliick zoodcrmic grafts had 
been unsuccessfully tried. There had been a slight growth of 
epithelium about i cm. in width around the wound edges. 

In comparing the condition of llic wounds, the tj’pcs of 
grafts used, and the results obtained in the treatment of these 
c.i'^cs, I will consider in Case II only the treatment carried out 
after May i, looo, at which time the patient came under my 
c-arc. 


The pictures presented by these two cases arc ver>’ 
difTcrent. In Case I the difncully was in stimulating the 
growth of the granulations before attempting to graft, while 
in Case H (.'I montb.s after the accident), the problem was 
hm\ to deal with Kadly infected, cxulxirant, oedematous 
rnmrdr.ticn ti^v.te. rmd to bring h into a suitable condition for 


i'r.att!n 


r-tv.v V. : 


hi Cejr: I only Thiersch grafts were used, while in Case II 
liitcKUcsv were employed. Iso-dermic grafts 
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were tried in both, but were unsatisfactory except for a partial 
take in Case 11. Autodermic grafts, on the other hand, were 
uniformly successful. The grafts in Case I were placed on 
scraped granulations, while in Case II all the grafts were 
applied to undisturbed granulating areas. The Thiersch grafts 
applied in Case I were cut under ether anaesthesia by the 
method employed at the Johns Hopkins Hospital, and wet 
technic was used. The greater number of whole thickness 
grafts on Case II were obtained under local anaesthesia, and 
dry technic was carried out as far as possible. Both cases 
were in the hospital about the same length of time. 

In Case I small ulcerations appeared here and there over 
the grafted surface, off and on, after discharge from the 
hospital. In Case II small ulcerations appeared while in the 
hospital and one or two later, but these were on the ungrafted 
scar tissue, and not on the grafted surface. 

I was fortunate enough to have an opportunity of exam- 
ining Case I three years after her discharge from the hospital, 
and could in this way make a relative comparison of the 
healing brought about by Thiersch grafts and by whole 
thickness grafts. 

The grafted surface in Case I was covered with a smooth, 
thin, shiny skin, which was freely movable over nearly the 
entire area. On this were several superficial ulcers. The 
patient said that these ulcers would heal slowly and then other 
areas would break down, so that ever since her discharge 
there had been one or more ulcers. 

Sensation wms present practically over the entire grafted 
area, and there has been constantly a feeling of weight on the 
vertex. 

The grafted area in Case II, at time of discharge, was 
covered with stable whole thickness skin, which was norma 
in appearance and was soft and movable. The grafts wine 
had lost their superficial layers were somewhat more pinkis , 
but were equally stable, and there seemed very little likelihoo 

of ulceration. . 

The marginal cicatrix and areas of scar tissue were muc 1 

less stable and more likely to break down. 
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Since discharge the patient writes that a small ulcer would 
occasionally appear in this scar tissue, but never in the grafted 
area. 

Acute sensation was confined to the cicatricial border, and 
there were no uncomfortable sensations of weight or tightness.-"^ 
From the above, one can sec at a glance that Case II was 
in belter condition at time of discharge than Case I even after 
three years had elapsed, which convinces me that whole tlnck- 
ness grafts arc the most satisfactory in the treatment of these 
cases. 

HISTORICAL DATA. 


It is generally supposed that the practice of scalping v/as 
peculiar to the American Indian, but it has been shown by 
Burton that this custom was not uncommon among the 
Asiatics, Europeans, and Africans, from the earliest times. 

Fricdcrici believes that the custom of scalping was unknown 
among l^Iongolians, He says that scalping is mentioned 
twice in the Bible, II Maccabees, 7, y, and Deuteronomy, 
xxxii, 42, but that there is nothing at all in the original and in 
the Septuaginta which could be interpreted as showing the 
c.vistcncc of the custom of scalping among the Israelites; 
furthermore, that Herodotus gave the only clear description 
of a scalping people (.Scythians) of the old world, and that 
everything else on this subject appertains only to hints, begin- 
nings. or remnants. 

Tiic Abl>c Em. Domencch f“ Seven Years' Residence in 
the Grc.nt Deserts of North America." chap. 39) quotes the 
“ dccalvarc " of the ancient Germans, the “ capillos ct cutem 
iletrahere" of tlic code of th.c Visigoths, and the Annals of 


Muor (I'lude) to prove that the .Anglo-Saxonc and the French 
still fc.-lpcd al>out A.D. S70. 

Fricderici sr.ys. after an extensive invcslirsalion. he has 
I'ccn unable to confirm these rmnaF. 

^* On StrUTil rr io;e, v-rb-V 

« -I't-ux ;“<! h prr-fnt over th'‘ er.ltrc 

rr;Ut-i r-d r-r’'””; ;ane s'i dcstrid.n! 

t' '■‘rr. Ti" t r— V rrr=! vr^rr?'' fjf--: t'-i* of thr 

>" iVi .•V’.'jfrdi -’rr.M orctir d*? <-r *' 

d-Tf tr rs '.r.-tv ‘ “ ^ 
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There is no. doubt but that the American Indians were 
accustomed to scalp their enemies long before the discovery 
of this country by Columbus, and each tribe had its own 
method of scalping which was passed down from generation 
to generation. The amount of scalp removed, by the different 
tribes, varied from about the size of the tonsure of a monk to 
the whole scalp. 

Up to thirty years ago scalping by Indians was of com- 
mon occurrence- on our Western frontier, although the cases 
were seldom reported in medical literature, but of late years 
this method of scalping has, happily, become exceedingly rare. 
Industrial scalpings, on the other hand, have increased in 
number, and in the last fifty years the majority of cases 
reported in medical literature have occurred in manufacturing 
centres, and when scalping is spoken of to-day industrial 
scalping is usually meant. The number appears to have 
increased chronologically with the greater development of 
machinery and manufacturing plants. 

The number of cases is not great, and in over 26,000 house 
cases admitted to the Johns Hopkins Hospital, in the service 
of Dr. Halsted, there has not been a single case of complete 
scalping. 

The first case of scalping due to machinery, recorded in 
medical literature, is that of Downs, which occurred on June 

23, 1838. 

Netolitzki was the first to employ grafts in the treatment 
of scalping, and on April ii, 1869, transplanted small elliptical 
shaped pieces of whole thickness skin from the back of the 
patient’s hand. Later, on the same wound, Phillipp tried 
zoodermic grafts from various animals, for the first time on 
such a case. 

Bartlett, in 1871, was the first in the United States to 
employ autodermic Reverdin grafts in the treatment of sc p- 
ing. This also seems to be the earliest recorded case of sea p- 

ing thus treated. . 

Socin, in 1889, was the first to employ Thiersch gra ts m 

the treatment of scalping. 
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The amlomy of the scalp will not be considered here, on 
account of lack of space. 

DEFINITION, ETIOLOGV, MECHANISM. 

There have been many definitions of scalping, for the most 
part based on the amount of scalp a\nilscd, but a simple and 
.satisfactory idea of the injury may be expressed as follows: 
By scalping we mean the forcible separation of the scalp from 
the cranial vault by a violent, quick force, from which results 
a tearing of the skin, with little or no mutilation of the sur- 
rounding teguments. 

There arc Uvo clinical varieties of scalping: incomplete, 
where the whole or a portion of the scalp is separated from 
the vault, although it remains attached to the adjacent skin 
by a pedicle, which may be more or less extensive; complete, 
where the whole or a portion of the .scalp is entirely separated 
from the cranial vault and the adjacent skin. There arc 
several grades of each of these varieties, depending on the 
amount of the scalp involved. 

Special conditions are nccessar}- for the production of this 
accident by machincr}’. The patients have been almost 
cxclu-'ivcly workers in factories, and all have been females, 
with the exception of one case, a Qunaman, who caught his 
queue in revolving machinery' and was totally scalped. 

The scalp is caught between two forces which oppose eacli 
other, the force of the machine and the speed of rotation, 
ngain'^t the weight of the l>ody and the struggles of the 
individual Violent and quick traction is necessary'. By the 
strong pull on the hair, at first there is separation between the 
gaka and^ the periosteum. The scalp does not give way until 
its elasticity has reached its limit, when the muscle parts and 
tb.c skin tears. The line of separation i*;, as a nile, at the 
ir.ncrion of the scalp with the skin of the face and ned:, or in 
oth.er werde -.vlwrc it is thinnest, and in many instances it 

lo'.v on the ncc.k. in Spenccris case reaching the fourth 
vertebra. 

i .avukfd varies with the amoimt of Ijair caught 

and with the direction and intensity of the force. In inconv 
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plete scalping a pedicle is left at the point where the force was 
least, and therefore not where the tearing begins. If the 
pedicle is behind, the tearing begins in front, and vice versa. 

A series of experiments, by Fouchard, Avere made on cadav- 
ers as follows : In the first series violent sudden traction was 
made on the scalp in a direction following the median axis of 
the body, by means of the plaited hair. Three attempts 
resulted in the tearing out of nearly all of the hair in each 
instance, without injury to the skin. The fourth, where the 
traction was not so strong and less sudden, produced no result. 

In the second series the traction was operated in the same 
way, but the pull was made obliquely from back to front. 
Three attempts were made with a negative result in each, 
except for a limited tearing of the hair alone at the periphery 
of the zone of implantation. 

In the third series, five experiments with traction from 
front to back produced five scalpings, two complete and three 
incomplete. The tearing in each case began at the super- 
ciliary ridges, Fouchard concludes that the tearing of the 
scalp is produced by a sudden and violent traction, which is 
exerted obliquely from front to back. The superciliary ridges 
act as the cutting instrument, and the skin is cut by them 
where it is thinnest, and the tearing follows toward the neck. 
He says this is the usual method in actual practice. 

When the tearing begins at a different level, such as the 
hair line, the above described action does not occur, and the 
cause is obscure. 

The only case in which the hair alone was pulled out with- 
out injury to the scalp was that of Vauthier, and it might 
explained along the line of Fouchard’s first series of experi 
ments. 

A comparison of the number of complete and incomp e e 
scalpings by machinery is interesting, there being So comp et<^ 
and 10 incomplete. 

The separation usually takes place in the loose subaponeu 
rotic layer, but occasionally the periosteum is removed to ^ 
greater or less extent, and also the fleshy portions o ti 
occipitofrontalis and temporal muscles. 
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Tile anatomic elements are easy to differentiate. The 
skin edges are remarkably clean and regular, and there is 
usually little or no mutilation of the surrounding tissues. 

By the strict enforcement of certain rules, a large number 
of the recorded cases of scalping could have been avoided. 
The shafts and belts should be housed in as far as possible, 
or placed out of reach. 

The female operators should be compelled to arrange their 
hair tightly, and always to keep it covered with a simple cap 
of some smooth material while in the working room. 


ANALYSIS OF CASHS. 

Scalpvtj^ due io burns, 8 cases. Hair torn out without lacera- 
tion of the scalp, 1 case. 

Complete Scalpiufi, 91 cases . — Scalping by Indians, 7 cases. 
Scalping by machinery, 80 cases. 

For convenience I have divided the cases of complete scalp- 
ing, caused by machinery, into three general classes : first, those 
in wliich the line of tearing included one or both of the eyebrows; 
second, tiiosc in which the line of tearing passed above the eye- 
bro\v.s ; third, those in which the line of tearing was not given. 

Scalping by other forces, 4 cases. 

Incomplete Scalping, 30 cases . — Scalping by the clazL's of 
animals, 2 cases. Scalping in zohich the method of vifury zvas 
not given, 4 cases. Scalping by machinery, 10 case.*;. Scalping 
by other farces, 14 cases. 


.SUMMARIES. 

Scalping due to burns. 8 cases. Males, 6; females, 2. The 
youngest v.ms 7 months, and the oldest 50 years, elge in decades: 
Up to 9 yc.nr.<, 2 case.s 10 to 19 years, 1 ; 20 to 29 years, 2; 30 to 
39 ye.-rs, i ; 50 to 59 yc.ars, i ; no age stated, r. Date of cases in 
decades: 1850 to 1859, 1 case; 1B60 to 1S69. i ; 1S70 to 1879, 2; 
lOcxj to 1909, 4. Loss of eor.seious 7 n-ss and shock were" not 
ImmediaSe pain, very slight if any. Periosteal defects at 
time cj aeciaent, 8 cases. Exfoliation of the bone, 6 cases; lx)th 
ird.lw. c.-.n-.c .assay in 3; -n j of which there w.is c.v foliation of an 
55; X ,t: ir.che<, and in another an r.rca 17 x li c:n. Co?;:- 


Cicat.'tdrd InvA^ to sternum, 1 case; ectropion, 2; 
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erysipelas, several attacks, i ; sepsis, i ; abscess of brain, i ; con- 
vulsions due to pressure of scar on brain, i ; lowering of forehead 
due to continual pressure of scar tissue, i. Treatment and result: 
Cases grafted, 2, both healed. Type of grafts used, not stated, 
I ; human skin and mucous membrane, rabbit, guinea pigs, dogs, 
and frogs, i. Healed by grafting 2 cases; healed by cicatrisation, 
I ; unhealed, i ; result not stated, 2; died 2. Time of healing by 
grafting, 4 years, i ; i year, i ; one case died from sepsis and the 
other from abscess of the brain. Burned by coals, 4 cases ; elec- 
tricity, 2; carbolic acid, i; boiling grease, i. 

The absence of pain, shock, and general symptoms in the cases 
burnt by fire is quite remarkable. The reaction is more marked 
in the electric burns and carbolic acid burns. 

Hair torn out without laceration of the scalp, i case. This 
case is unique, and is the only one on record caused by machinery 
in which the hair alone was torn out, leaving the scalp intact. 

COMPLETE SCALPING, 9 1 CASES. 

Scalping by Indians, 7 cases. These cases are interesting, 
and the treatment of boring with an awl the necrosed bone advo- 
cated by Robertson so many years ago is undoubtedly beneficial. 
To-day, however, in areas of any size, a small trephine or a 
Hudson burr will be found more advantageous than an awl. 

Total Summary, Complete Scalping by Machinery. 

Complete scalping by machinery, 80 cases. Scalping in which 
the line of tearing included one or both of the eyebrows, 53 cases. 
Scalping in which the line of tearing passed above the eyebrows, 
19 cases. Scalping in which the line of tearing was not given, 8 
cases. Male, i ; females, 79. The youngest was 9 years, and the 
oldest 57 years. Age in decades: i to 9 years, 2 cases; 10 to 19 
years, 32 ; 20 to 29 years, 22 ; 30 to 39 years, 3 ; 4° to 49 years, 2, 
50 to 59 years, i. Age not stated, 18 cases. Date of cases > 
decades: 1830 to 1839, i case; 1840 to 1849, i ; 1850 to 1859, Ij 
i860 to 1869, 7; 1870 to 1879, 16; 1880 to 1889, 7; 1890 to 1899, 
21 ; 1900 to 1909, 26. Twenty-one of these cases have occurre 
in the United States. There was loss of consciousness in cases^ 
Shock, 14 cases; in 9 of these it was severe. Immediate icinor ^ 
rhage, 16 cases, in ii of which it was severe. Subsequent xcm 
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orrhagc, 2 cases. Arteries were tied in lo cases. Immediate 
pain, 12 eases, in 3 of these it was severe. Subsequeut^ pain 
occurred in 5 eases, all being severe. There were periosteal 
defects at time of accident in 29 eases; in 4 the entire periosteum 
was tom off, and there was exfoliation of the bone in 2. In 21 
the size of the defect was not stated ; in 12 of these there was 
subsequent exfoliation of the bone. In 4 cases very large pieces 
of the periosteum were tom off, with exfoliation of the bone in 2. 
There were periosteal defects following suppuration in 5 cases, 
with exfoliation pf the bone in 4. The entire scalp 'was replaced 
in one piece in 21 eases, in all but one of these there was total 
failure. In this case there was nearly complete healing after 
98 days. Left car involved, 12 cases; right car involved, 11 
eases; both cars involved, 2 cases; car involved, but which side 
not stated, r ease. Retraction of the upper eyelids, 9 cases. 
Infection of the eye resulting in destruction, 2. In practically 
ever}’ area grafted small ulcerations have appeared on the grafted 
area after the original healing. These ulcerations have been 
more or less resistant to treatment. Cases grafted, 57, with com- 
plete healing in 33 eases; strips of the denuded scalp, in combina- 
tion with other grafts, being used in 2 of these cases. Death 
occurred in 8 eases, as follows: in 1839, i case; 1841, i ; 1S63, i; 
1869, I ; 1873, ^ ‘876, I ; 1878, I ; 1908, i. 

Complete scalping by other forces, 4 cases. Males, i ; females, 
3. The youngest was 4 years and the oldest 60 years. Age in 
decades: 1 to 9 years, 2 cases ; 30 to 39 years, i ; 60 to 69 years, 
1. Dale of cases by decades: tS-^o to 1849, ^ 5 ^9^0 to 1909, 3. 
Loss of consciousness, shock, and hemorrhage and pain were not 
ft.ated in any of these eases. Periosteal defects at time of acci- 
dent, 3 eases, in i of which there was c.vfoliation of the bone, 
llxfoliation of the bone, 1 ease, the whole of the external table 


w.as exfoliated. Complications: tetanus, i ease. Treatment and 
results: cases grafted, i case. Type of graft used, sliding plastic 
Hr.p' S days after the acddc:n, with recover}' in 1 month. Heal- 
ing by cicatrisation. 3 eases. Time of hea'ling by cicatrization: 
5 vaomh'-. 2 ; 6 months, i ; time of healing not stated, i case. 

HauLold's eexe tlse only one on record which was com- 
pletely or.vered by p!a*i;c Haps from the surrounding hair}' scalp, 
c'ntf tin-' of o-v.Trjc wr.<- due to the retr.act:on of the wound' and to 
the fact r-nly s portion o: the scalp was removed. 
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INCOMPLETE SCALPING, 30 CASES. 

Scalpmg by the claws of animals, 2 cases, both males. Age 
7 years in one case, the other an adult; both were scalped by the 
c aws of bears. In the first case the patient was healed by cica- 
nzation in 3 months, and hair grew here and there over the 
wound. In the other the flap was replaced but sloughed later. 
There were other wounds on the back, hip, and arm. The patient 
died II days after the accident. 


^ Incomplete scalping in which the method of. injury was not 
given, 4 cases. Femnles, 3; age not stated in i. The youngest 
was 10 years and the oldest 58 years. No details were given in 
regard to loss of consciousness, pain, hemorrhage, shock, or 
periosteal defects. The dap was replaced and sutured in each 
case There was sloughing of part of the flap and exfoliation 
of the hone in i case, with healing in 9 months. One case healed 
m 2 months ; i in ij^ months; 1, failure of the flap and no result 

was given. Complications: erysipelas, i case; suppuration, i 
case. 


Incomplete scalping by machinery, lo cases. All females. 
The youngest was 10 years, the oldest 40 years. Age in decades: 
10 to 19 years, 5 cases , 20 to 29 years, i ; 30 to 39 years, i ; 40 
to 49 years, i , Age not stated, 2. Date of cases by decades: 
i860 to 1869, I case; 1870 to 1879, 1880 to 1889, i; 1890 to 

1899, 4 J 1900 to 1909, 3. There was loss of consciousness in 2 
cases. ^ Shock, slight, i. Hemorrhage, 5, severe in 3, slight in 2. 
Arteries tied in i case. Pain, 2, slight in both. Periosteal 
defects, 4. No exfoliation of the bone. Complications: left ear 
involved, 3 ; right ear involved, i. Left shoulder badly injured, 
I. Badly lacerated wrist and contusions on thigh, i. Infection, 

1. Meningitis, i. Treatment and results: The Hap was replaced 
in each case, and healed in 6, sloughed entirely in 2 ; one of these 
cases was healed later by skin grafting. Sloughed more than 
half in i, which was healed later by skin grafting. One case died 
within 24 hours. Time of healing by grafting: 2.1/2 years, i case. 
Time not stated, i. Types of grafts used: Thiersch, i case; 
autodermic Reverdin, i. Time of healing by replaced daps: 10 
days, I case; 18 days, i ; 54 days, i ; 2 months, i; time not stated, 

2. Death occurred in 2 cases, i on the thirteenth day from 
meningitis ; i case did not regain consciousness after the accident 
and died on the following day. 
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Jf:cov:p!ctc scolpw^ due to other forces, 14 cases. ^lalcs, li| 
females, 3. The youngest was 8 years, the oldest 76 years. Age 
it! decodes: i to 9 years, i ; 10 to 19 years, 4; 20 to 29 years, 2; 
30 to 39 years, 2; 70 to 79 years, r. Age not stated, 4 cases. 
Date of cases by decades: 1830 to 1839, 4 ; 1S60 to 1869, 2; 
1870 to 1S79, 1 ; 18S0 to 18S9, 3; 1890 to 1899, 3; 1900 to 1909, 1. 
There was loss of consciousness in 6 eases. Shock, severe, i. 
Hemorrhage, 5 cases, 3 of which were severe, and 2 slight. 
Immediate pain, 3 cases; subsequent pain, 2. Periosteal defects 
at time of aceident, 6 eases, with no exfoliation of the bone. 
Complications: infection, 3 cases; epileptiform attacks, i; men- 
ingitis, I ; Collcs’s fracture, i ; baldness of the flap following the 
accident, r. Treatment and results: the dap was replaced in 13 
eases; patient refused treatment, i case. Healed, 10 cases; 
result unknown, 2 cases; death, i ease. Time of healing: 4 days, 
I case; less than 6 days, i ; a few days, 1 ; 9 days, i ; ii days, i ; 

1 month, I ; 5 weeks, i ; time not staled, 4; death occurred on the 
twenty-fourth day from meningitis in i case; result unknown, 

2 eases. 

There arc probably a great number of cases of incomplete 
scalping reported in the literature, but listed under lacerated 
woimds of the scalp, which arc not included in our series. 


SYMPTOMS. 

There arc a n\imbcr of immediate symptoms which differ 
somewhat in intensity in incomplete ^and complete scalping, 
depending upon the extent of the injury, the method of causa- 
tion. and the force by wliich it is inflicted. 

Pain is rarely complained of at the time of the accident, 
and may be <0 slight that the loss of the scalp is not rcalir.cd 
f.y tile patient until the hand i.s placed on the head. It may 
i>rcon!c very severe within a few hours. This is especially 
tu'.ring the dressings and may l>e of sufllcicnt severity 
to require either a cor.iine spray or a general anresthetic, and 
,0: an hour or two aftcp.vards. "Ihc pain may continue 
'•cvcral wee-:'-, leu as a nfle then ceases entirely, 
t-ormnntrly the <ul.':cqucnt pain is ven- slight in most of the 
and the drc'-singi cau-^c little <Ii?;onifon. 
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The hemorrhage may be severe enough to give rise to a 
marked temporary ansemia, but is usually very slight when we 
take into consideration the extent of the wound and the vascu- 
larity of the scalp. It is usually venous hemorrhage, as the 
external coat of the veins is very closely connected with the 
firm tissue of the subcutaneous layer, and thus the lumen is 
held open. The arteries, on the other hand, although some- 
what adherent to the subcutaneous tissue, behave differently 
on account of the inequality of elasticity of the various coats. 
As the traction goes on, although it may be very rapid, the 
middle and internal coats give way first and retract, thus 
diminishing the calibre and partly blocking the lumen. 

There is seldom serious collapse from hemorrhage, 
although death from hemorrhage is the only way simple avul- 
sion can be immediately fatal. The ansemia due to the hemor- 
rhage may persist and materially retard the treatment. 

Sometimes in spite of the fact that there is little or no pain 
and no hemorrhage, there quickly follow varying degrees of 
shock and even complete collapse. On the other hand the 
patient may be so slightly affected that in some cases she has 
insisted on replacing the scalp and walking to her home, or 
to the hospital. 

There is usually very profuse discharge from the granulat- 
ing surface, which is often depleting to the general health of 
the patient. In the majority of cases the result of simple avul- 
sion on the general condition is slight, but the danger comes 
from the complications which may follow. 


COMPLICATIONS. 

These may be divided into three groups. First, those 
which occur at the time of the accident ; second, those 
occur during the progress of the treatment ; third, those whic 
are due to cicatricial contraction. 

Those in the first group are due to other forces than t e 
simple traction which causes only the avulsion. The patien 
may be lifted and then dropped or thrown violently 
some neighboring object. Some other portion of the 0 J 
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may come in contact with the moving machinery, and thus 
various injuries result, such as fracture of tlic skull, fracture 
of the clavicle or rib, avulsion of the thumb, etc. This group 
of complications is not as usual as might be supposed, as in 
the majority of cases the scalping is the only injury. 

Those in the second group are principally due to infection. 
These arc fortunately much less frequent than they were 
before the da 5 's of aseptic and antiseptic surgery', although 
they still occasionally occur in spite of every precaution. 

It was then the rule rather than the exception to have 
severe inflammation with fever and suppuration, lasting for 
months and followed by great weakness, loss of health, and 
degeneration of organs due to prolonged suppuration. 

Erysipelas appeared sometimes more than once during the 
course of the treatment. Phlegmon and abscess, septicaemia 
and pyaemia were common. In some instances tlie infection 
extended into the interior of the skull through the emissary 
vessels, or through a defect following necrosis of the bone, 
cau.cing meningitis, brain abscess, and other cerebral infections, 
which sooner or later resulted in death. 

There may be necrosis of bone with exfoliation in those 
cases where the periosteum is torn, especially when the bone 
has become dry and the granulations have not covered it. The 
periosteum may be destroyed later by suppuration, and bone 
necrosis follow. 

Occasionally there is secondary hemorrhage due to the 
ulceration of vessel walls following infection. Hemorrhage 
m.ay take place from granulation capillaries when the head is 


lower than the l>ody, and also when the blood-pressure is 
isK'rcased during the administration of an an.-csthctic, or from 
n.au'^ca following an.TSthcsia. 

ie;am:s It.is <lcvelnpcd in several cases, and mastoiditis 
.ako i^ .an occasional complication. There have been svmp- 
of iodnfonn and c.arl>olic poisoning following the too 
5.CC o, I ug-con'.ir.v.cd u'c oj thc'c dnsgs a*: dressings. .*\n 
ocr.vn nal septic fncumoni.a Jjas also occurred. 

in the thirrj group are for the most part due to 
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cicatricial contraction and are often very severe. They cause 
hideous deformities due to ectropion of the upper eyelids and 
occasionally an eye is subsequently lost from infection. The 
upper eyelid is most often pulled up and out, the result being 
that the axis of the palpebral cleft is deviated, becoming 
oblique from top to bottom and from outside to inside, giving 
a Mongolian expression (Fig. 8). The contraction, on the 
other hand, may tend to draw up the surrounding soft parts, 
and thus make a smaller area to be covered. Occasionally the 
ears are somewhat displaced by the contraction. The worst 
contractions follow those cases where the scalp is torn off 
beginning from or including the eyebrows, and the principal 
effort of the surgeon should be to overcome this tendency by 
the application of suitable grafts over this area before the 
contraction begins to be serious. Aside from those already 
mentioned there are remarkably few bad consequences after 
the healing is complete. 

There is occasionally quite marked sensitiveness to heat 
and cold, neuralgia, feeling of weight, headache, and vertigo. 

PROGNOSIS. 

Before the introduction of surgical cleanliness, Follin and 
Duplay made the statement that complete scalping was always 
terminated by death. To-day, since the antiseptic and aseptic 
era began, the prognosis as to life has been excellent. The 
utilization of skin grafting in the treatment of such wounds 
has also greatly influenced the results. There is little imme- 
diate danger from a simple scalping. 

In incomplete scalping there is nearly always prompt heal- 
ing when the flap is replaced and properly treated, although 
total sloughing of the pedunculated flap is reported in severa 
instances. 

In the complete' variety one of the methods of skin trans- 
plantation is necessary to bring about the desired result withm 
a reasonable time. 

The severe infections, once so common, may now be almos 
eliminated by modern methods of treatment. ^ 

The unsightly deformities due to the retraction o 
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eyelids can often be avoided by the early application of well- 
placed skin grafts. 

The new scalp is never as stable as the original one, except 
when whole tliickness grafts are successful, and often there 
is much trouble caused by ulceration on the unstable healing 
due to pressure of the wig or some slight injury or infection. 

The sensation of grafted areas on the cranium extends 
slowly, and comes in from the periphery, as in other parts of 
the body, and not from the underlying tissues. Thus the 
greater part of the grafted area may remain anajsthetic for 
years. In no case reported has acute sensation been present 
further than 2,5 cm. from the normal skin, except in Cases I 
and II. This lack of sensation in several instances has been 
the cause of infection and ulceration; for c.xamplc, one patient 
ran a hat pin through the grafted area without being aware of 
it, and infection followed. For this reason it is necessary to 
impress on the patient the great importance of carefully pro- 
tecting the jtewly transplanted skin until it is capable of normal 
resistance. 

TREATMENT. 


Many ancient as well as modern authors, from Hippoc- 
rates to the present day, have written of scalp wounds, and 
definite rules have been formulated for their treatment. \Vc 
have to deal, liowcvcr, with a type of scalp wound which 
require.s p.aticncc. much care, and special treatment. 

The Treatment of Incomplete Scalping. — In cases of 
incomplete scalping v.-hcrc a pedicle remains, even though it is 
very' small, the treatment in the majority of in.stanccs is com- 
paratively simple, as the vitality of the Rap is preserved to a 


considerable extent through the vessels in the pedicle, and by 
means of free anastomosis the blood supply is soon rc-c.stab- 
Hslietl. Success, liowcvcr, is not always certain, a.- for 
in<^t.ancc in Gu'j'-enb.aucr’s case there was .riougli of the entire 
sc.-Jp ahh.ough th.e |>e>i;dc was 9 cm. vridc. The richness of 
the p-edmlc supply der»ends largely on its she and location. 
.•Ml that IS necc^ary. dicn. in .addition to this blood supply, is 
surgic.M elc.’tnlmc'-':, with proper dr.ainage and accu- 
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rate approximation of the wound edges with sutures. It is 
useless to go into a detailed account of the cleansing, as it 
only varies in its minor details with the individual surgeon. 
However, one or two points should be borne in mind. The 
denuded skull should be thoroughly protected from further 
contamination during the shaving and careful cleansing of the 
flap by means of sterile dressings wet with warm salt solution. 
Then after the flap is cleansed it should be wrapped in warm 
moist dressings and held out of the way, without twisting the 
pedicle, while a painstaking and thorough toilet of the wound 
' and surrounding tissues is being made. No strong antisep- 
tics should be used in this preparation, but a soft brush with 
soap and water and plentiful flushing with sterile water, 
boracic, or normal salt solution is all that is necessary. 

A first dressing of silver foil and sterile gauze, secured by 
a snug bandage, will be found satisfactory, but many surgeons 
prefer a dressing of sterile gauze moistened with normal salt 
solution. As a rule the healing is complete within a few days, 
but in those instances where there is slough of a portion of the 
flap, the resulting granulating wound must be treated as 
seems best under the existing conditions. If the wound is of 
any considerable size, skin grafting may be advisable to hasten 
the healing. 

The Treatment of Complete Scalping. — ^When a case 
of complete scalping is presented, the question at once arises 
as to the advisability of replacing the scalp. The scalp has 
been replaced in 21 cases, but that of Malherbe is the only one 
which has resulted even in partial success, and even this is 
doubtful, as Lejars, in “Urgent Surgery,” vol. i, 1910, page 
87, speaking of this case says : “ The scalp died, but turned 

into a parchment-like covering which remained adherent to 
the cranium, and under which healing took place without 
complications.” 

When we consider the poor blood supply of the periosteuni, 
it is easy to understand failures in replacing scalps, especia } 
when we bear in mind the liability to infection. 

The old method of allowing these wounds to hea 7 
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cicatrization is no longer to be considered, as it is unsafe and 
requires so much time, and also gives an unstable result. 
Therefore it is necessary’ to obtain material with which to 
cover the wound by one of the methods of sldn grafting. 

Surface io be Gra//ed.— Whether to graft immediately or 
lo wait until granulations have formed is a matter to be 
considered. Several cases have been successfully grafted at 
once or within a few hours after the accident, but the con- 
sensus of opinion is that it is safer to w^ait for a better blood 


supply. 

I believe that there is little if any time gained by imme- 


diate skin grafting in these cases, although it is advisable to 
transplant strips of the torn off scalp. It is much better to 
wait until the wound is covered with healthy granulations 
before attempting to graft. If a fresh case came under my 
care, I should try to preserve at least a portion of the scalp, 
and apply it in strips when the conditions seemed favorable, 

Tiic grafts may be placed on undisturbed granulations or 
on granulations slightly nibbed with gauze sponges, or on the 
firm base after the granulations have been removed. 

It is undoubtedly advantageous in cases of amlsion to place 
the grafts on undisturbed granulations, as there is no pain in 
the preparation of the surface; no loss of blood, which is an 
important point in cases already much depleted; little likeli- 
hood of blood or scrum collecting under the grafts, and no 
danger of stirring up infection. It seems reasonable to believe 
that the capillary’ loops of undisturbed granulations are in 
letter condition lo immediately penetrate the graft than if these 


loop': liavc t>ccn disturbed or curetted off and have to regen- 
erate before they can penetrate and effectually nourish the 


newly transplanted skin. Tins regeneration takes about 24 
hours, which means that considerable time is lost before the 
newly formed v.asail.'ir loops arc even ready to enter tlie grafts. 
Tlii^ lime is gained, therefore, by placing'fhe grafts on undis- 
turl>e.1. healthy granulations. 


X.atu.re begin, her .attempts at healing by the formtition of 
grr.nulatron t-.ss'uc. which first appears .at the margins of the 
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wound and along the line of the cranial sutures. These gran- 
ulations spread to join other numerous similar smaller areas, 
which soon spring up over the surface of the periosteum, and 
finally cover the entire Avound. Should there be a defect in 
the periosteum, granulations often cover the denuded bone, 
but sometimes there is exfoliation of the outer table due to 
necrosis, in which case the granulations spring from the diploe. 

It is important to suture any rent in the periosteum if 
possible, but if there is a loss of substance, dress the uncovered 
bone with w'et dressings, so that it will not dry out and become 
necrotic. A piece of rubber protective over the denuded bone 
will also keep the bone moist until the granulations have 
formed over it. 

Stimulation of Growth of Granulation Tissue. — Iti some 
instances there is much difficulty in causing the granulations 
to grow on the periosteum satisfactorily, and as the success 
of every method of grafting in these cases depends on the 
healthy state of the granulations, it is of prime importance that 
the necessary condition be brought about as soon as possible. 
This result depends to a large extent upon the general health 
of the patient, therefore a vigorous building-up treatment 
should be inaugurated in addition to the local treatment. 

Classification of Skin-Grafts. — In a general way grafts 
may be divided into thin grafts, where only a portion of the 
thickness of the skin is utilized, as obtained by the methods of 
Reverdin and Thiersch, and thick grafts, where the whole 
thickness of the skin is used. This latter division includes 
whole thickness sessile flaps and whole thickness pedunculated 
flaps. 

Grafts may be further divided into autoderinic, where the 
graft is obtained from the same individual; isddermic, Avhere 
the graft is obtained from another individual of the same 
species, and soodermic, where the graft is obtained from 2 
lower species. 

The Use of Isodermic Grafts. — There is much difference 
of opinion as to the advisability of utilizing isodermic graft?, 
and many surgeons insist that only autodermic grafts shou 
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be used. Of course autodermic grafts are more hkely to 
succeed. However, a study of the results obtained by means 
of Isodetmic grafts at the Johns Hopkins Hospital, and also 
my own experience with these grafts, have convinced me ftat 
both thin and thick isodermic grafts are well worth trying, 
and that very good lasting results may be secured if the grafts 
are obtained and transplanted with the proper technic. 

Zoodermic Grafting . — Both thin and thick grafts have been 
tried on a number of cases of scalping, but with no permanent 
success. The skin of dogs, lambs, rabbits, and guinea pigs, 
etc., has been utilized, and while many of the grafts at first 
would apparently take, in the course of a few weeks they 
would be absorbed. I think that zoodermic grafts have a 
better chance of ultimate success in other regions of the body 
which are less exposed than the cranium. 

Whether to cover the entire wound with grafts at one 
lime is a matter to be determined by the individual surgeon. 

It has been done in one or two instances, but the majority of 
surgeons prefer to graft only a portion at a time, say a half 
or a third. There is no reason why the entire area should 
not be covered at one time with Thiersch grafts, but some 
difficulty might be encountered in securing enough whole 
thickness skin to cover an entirely denuded cranium at one 
time. 

Method of Preparing Skin before Cutting Grafts.~A 
simple and satisfactory method of cleansing the skin before 
cutting the grafts is to shave the part selected, then scrub 
carefully with green soap and water. Rinse with sterile 

ftoroLir^l,;”* Then rinse 

secretio^li 7 ’’.T ^^™«e all 

^olmion and d<r’' Paim ‘^roughly with sterile boric 

vitb balsam of Peru and castor oiu to t Mo ' tw 
'"B <0 remara in place until the time of oper^iom Then 
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remove it and wash the wound carefully with warm boric 
solution, or normal salt solution sponges, without causing 
bleeding. Follow this by an irrigation of normal salt solu- 
tion and then dry carefully with sterile gauze. 

Place several layers of dry gauze over the wound, and 
press them down firmly on the granulations, removing them 
only when the grafts are ready for application. 

I will not take up the technic of grafting, as I have fully 
covered this matter in vol. xv, of the Johns Hopkins Hospital 
Reports. 

Transplantation of Hair-hearing Skin. — In those cases in 
which the eyebrows have been tom off, small whole-thickness 
flaps of hairy skin from the pubis or any other hairy region, 
with a portion of the subcutaneous tissue, may be successfully 
transplanted to the eyebrow region and the hair will grow. 
Fine hair also grows on whole thickness flaps taken from the 
thigh. Enz says that hair grows at first on the transplanted 
pieces of scalp, but that it soon falls out. Lotheissen had a 
similar experience in transplanting skin from the pubic region. 
Burdel, on the other hand, found in his case that hair grew on 
the areas transplanted and did not fall out. I have success- 
fully transplanted hair-bearing skin on other parts of the body, 
and later there was a vigorous growth of hair. Several 
attempts have been made to transplant single hairs including 
the sheath, but without success. No hair whatever will grow 
on those areas covered with Thiersch or Reverdin grafts, and 
this is easy to understand, as the hair-growing portion of the 
skin is not transplanted. 

The Treatment of Ulceration of the> Grafted Surface.-^ 
The treatment of small ulcers, which appear in the cicatricial 
tissue and here and there over the areas grafted with thin 
grafts, is sometimes very tedious and unsatisfactory. Where 
these ulcers are of any considerable size, say i cm. in diameter, 
much time can be saved by grafting with small deep g'r^ 
as soon as the granulating base is healthy. This healing 
be more stable than on those ulcers which heal spontaneous y, 
and I have not yet seen an instance in which the ulcer 
broken down again after this treatment. 



treatment of scalping accidents. 747 

Another method which has given me satisfaction is Ae 
use of 8 per cent, scarlet red salve, made up in simple vase m 
or in balsam of Peru ointment. By this means the 
seems to be stimulated and a good stable healing brough 
about. However, a combination of these two methods is 
probably the quickest and best. Apply the small deep gra ts 
first to the untouched granulations, and dress with overlap- 
ping strips of protective. Then from 24 to 48 hours later 
remove the protective and dress with scarlet red ointment. 
This combination is also advantageous in hastening the heal- 
ing of those whole thickness grafts which cast off some of 
the outer layers and are slow in “ topping off.” 

Treatment of Complications . hard and fast rules can 
be laid down for the treatment of complications, but each 
must be taken in hand promptly. 

All the modern advances in the treatment of infections 
with autogenous and stock vaccines, serums, etc., must be 
utilized in the severe cases, in addition to the local treatment. 

Ectropion and similar deformities can be prevented by 
early and proper grafting, but should they occur, relief can 
only be obtained by a plastic operation or further grafting. 

ANIMAL EXPERIMENTS. 

Through the courtesy of Dr. Harvey Cushing I was able 
to carry out the experiments outlined below, in the Hunterian 
Laboratory of the Johns Hopkins Medical School. 

Young animals between 3 and 12 months were used for 
these experiments. The scalps were shaved and then washed 
with soap and water, followed by alcohol and ether. Dry 
icchmc was employed throughout until the flaps were replaced 
EU,er anarsthesia rvas used in each experiment. 

Eyrimental scalping on dogs presents a number of 
d.rnad ,es, especally in the after treatment. The 1 ft 

-he rcplal fiaptrfaSrto 
immobility is essential, in order that the hf’ 
enter the flap within a reasonable time ^ 

T..C constant scotching and rubbing, with the consequent 
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disaiTanging of the dressings and even of the flap itself, and 
the liability to infection must also be thought of. It is indeed 
foitunate that all of these troubles can be eliminated, to a 
large extent, in the treatment of the human. It, is, therefore, 
hard to draw accurate conclusions from the experiments, and 
especially from those cases where the flap was totally removed. 


Series L— Complete Removal of a Flap of the Scalp, with Replace- 
ment within 20 Minutes; Resume.— Thhtetn experiments. The flap 
removed varied between 1.25 and 6 cm. in diameter. In ii the flap 
included all the tissues down to the periosteum and fascia of the temporal 
muscles. In 2 the fascia of the temporal muscles was removed and the 
ap p aced on muscle tissue. The superficial muscles were removed 
^ ^ 'vere allowed to remain in 3. Four flaps were! 

replaced immediately. Five flaps were replaced after 10 minutes. Two 
aps were replaced after 15 minutes. Two flaps were replaced after 20 
minutes. 11 were sutured into position. Four were button-holed and 
drained. Nine were button-holed but not drained. 

Lessings. Four were dressed with balsam of Peru, 2 parts, and 
,,ac ’ , parts, on gauze, and bandaged. Three were anointed with 
^ t. air without other dressing. Two were 

^ ^ without dressing. One was dressed with moist salt 
g uze and protective. Three were dressed with amberine.* 

•fr. L failure of all. In 9 of these the flap dried out, and the 

ur w 1C were dressed with moist dressings macerated. 

, , , ^ removal of the flap in every instance the wound was covered with 

y granulations, even over the periosteum. The wounds healed 
prompt y by cicatrization, leaving a smooth scar which was markedly 
nia er t an the original wound, and in no case was there any noticeable 
retraction of the eyebrows. ' 

Series H.— Complete Removal of a Flap of the Scalp, with Replace- 
en 24 and 48 Hours Later; Resume. — Six experiments. The flaps 
nime ■varied between 2 and 3.5 cm. in diameter. They included all 
issues ^ Own to the periosteum and fascia of the deep muscles. AH 
ren^a Sterile jars containing a moist salt sponge. Four were 

] ^ hours, and 2 were replaced after 24 hours. The granu- 

stimulated by fitting several layers of dry gauze into the 
wnrA ^ covering with overlapping strips of protective. All the flaps 
^ ere sutured into position and all were button-holed, 
j Four were dressed with overlapping strips of protective 

moist sa t gauze, and 2 were exposed to the air without dressing, 
si was total failure in all. Four flaps macerated and 

ugie . ■^\o dried out. The healing was as described in Series !• 

^ epa rated from the Surrounding Skin, but not 

rit, said to be a mixture of wax, paraffine, and rosin, which 

e app led very hot without burning the tissues. It acts as a moist 
ng, and it is claimed that it keeps its heat for a considerable time. 
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U„a /«», IIS Bci: fife»I.-Four dtoelf down 

incision was made around an area 0 sc p . ^ g gntirely the 

=^.rhe “r A« daps were 

anointed with vaseline and exposed to the 

air, and i was exposed to the air without vaseline. 

Result.— In all there was puffiness of the flap for a few days. A 
small portion of one flap sloughed, otherwise there was per prmam 
healing in all. The final result in all showed an area of normal appeanng 
scalp covered by a full growth of hair. This was surrounded by a slight 
scar which was freely movable with the rest of the scalp. 

Series IV.— Pedunculated Flaps; ResumL— Four experiments. The 
flaps and pedicles varied in size as follows; 5^7 cm. with a pedicle 1.25 
cm. broad: 6 cm. in diameter with pedicle 1.5 cm. broad; 6 cm. in diam- 


eter with a pedicle 8 tntn. broad; 5 cm. in diameter with a pedicle 6 mm. 
broad. The incision was carried down to the periosteum and fascia of 
the temporal muscles. Each flap was lifted and held away from its bed 
for from 10 to 20 minutes. All were replaced without removing the 
superficial muscles and all were sutured and button-holed. Three were 
drained with protective wicks through button-holes in the adjacent 
skin, and the fourth was not drained. 

Dressings . — All were anointed with vaseline and exposed to the air. 

Result.— Thtxa was thickening of all the flaps for the first few days. 
There was per primam healing in each case with no slough. The result 
was a freely movable flap of normal appearance and with a normal growth 
of hair. The flaps were all cut as in Fig. 9. 


Series I seem to show that it is useless to replace a total! 
removed area of scalp and expect it to heal in its bed, even ' 
of small size. Also that granulations appear to grow well 0 
the periosteum under the re-applied flap. For this reasc 
a one, then, the scalp might be replaced in toto after prop, 
cleansing and free drainage, and if carefully watched m 
leniovcd at the proper time would not cause infection ar 

onte I™'* P'ricianiut 

an araUed scab ™ ^^''^f^ctorily that a portion 

the granulations had formeZ ' “ti applied aft 

bel 'vt 

P. which IS completely isolated fro 



750 JOHN. STAIGE DAVIS. 

the surrounding circulation, until the normal circulation is 
re-established. 

Series IV show that comparatively large areas of scalp 
with small pedicles may be successfully replaced, and the final 
condition of the replaced flap is practically that of the normal 
scalp in movability, in appearance, and in its ability to grow 
hair. 

The scarification of the flap is important, as the openings 
allow the escape of the blood, which easily enters the flap but 
cannot leave it promptly until the circulation is re-established, 
and thus prevents congestion. It also allows free drainage 
of any blood or serum from beneath the flap. 

COMMENTS. 

There are two clinical varieties of scalping, incomplete 
and complete. In this paper we have considered 30 cases of 
incomplete scalping, 91 cases of complete scalping, and in 
addition 8 cases due to burns and i case where the hair was 
torn out without injury to the scalp. Ninety-one of these acci- 
dents were caused by machinery, and all but one were females. 

The scalp is caught between two forces which oppose each 
other. The line of separation is as a rule at the junction of 
the scalp with the skin of the face and neck. 

The amount avulsed varies with the amount of hair caught 
and with the direction and intensity of the force. The direc- 
tion of the force is usually obliquely, from front to back, with 
the superciliary ridges acting as the cutting instrument. The 
separation takes place in the loose subaponeurotic layer, but 

now and then the periosteum is removed to a greater or less 
extent. 

The symptoms differ somewhat in intensity in incomplete 
and complete scalping, depending upon the extent of the injui^'’* 
the method of causation, and the force by which it is inflicted. 

he pain is usually slight. The hemorrhage may be 
severe, although it is generally of short duration. Shock may 
be profound, but in the majority of cases the direct result of 
simple avulsion on the general condition is slight. The dan- 
ger comes from the complications, which may be divided into 
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nc- first those which occur at the time of the 
Sen™d tf:Sch occur during the progress of the 
treatment; third, those which are due to cicatricial contraction 
"Ignosis as to life since the advent of anUsepsis and 
asepsis has been excellent The utilization of skm grafting 
in L treatment of these wounds has also greatly influenced 

the results. . . . 

The treatment of cases of scalping requires patience and 

much care, and varies markedly in the incomplete and com- 
plete varieties. 

In cases of incomplete scalping, all that is necessary m 
the majority of cases, in addition to the pedicle supply, is 
absolute surgical cleanliness, with free drainage and accurate 
approximation of the wound edges with sutures, and properly 
chosen dressings. 

The treatment of complete scalping is a much more difficult 
problem. Both clinical and experimental evidence show that 
it is useless to replace the scalp in ioto and expect it to heal, 
but strips of the scalp may be successfully applied on the 
periosteum along the wound edges, as immediate whole thick- 
ness grafts. I believe that it would be well worth trying to 
presen'e a portion of the avulsed scalp to be applied when 
the granulations are well started. 

The scalp may be replaced, sutured, and drained after very 
tliorough cleansing, and used as a dressing, and if carefully 
watched and removed at the proper time will not cause infec- 
tion. I have noticed in experimental work on the scalp that 
granulations seein to grow more readily on the pericranium 

under a flap, which subsequently sloughed, than under any 
other dressing. ^ 

^ As the old method of allowing these wounds to heal bv 
01 ^Kin grattmg is necessary.. 

Immediate grafting has been successful in a few cases 

granulations form on it slowlv anrl ^ u 
“ '-S' of uncovered per4uni ^ sm!ir 
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Grafts may be placed on scraped or on undisturbed granu- 
lations, and I have found that any type of graft will take as 
satisfactorily, if not more so, on a healthy undisturbed granu- 
lating area than' on a fresh wound. 

The health of the patient is important and the success of 
every method of grafting depends upon the healthy condition 
of the granulations. 

Grafts may, in a general way, be divided into thin grafts, 
where only a portion of the thickness of the skin is used, and 
thick grafts, where the whole thickness is used. These mav 
be either autodermic, isoderinic or zooderinic. Autoderniic 
grafts are of course the most likely to succeed, but my own 
experience has shown me that isodermic grafts are well worth 
trying. 

One or two wounds have been covered with grafts at one 
time, but usually only a portion is covered at a time. 

It is difficult to immobilize grafts on a rounded surface 
like the cranium, but this has been overcome by the use of 
rubber impregnated mesh, as can be seen in Fig. lo. 

Grafts obtained by Reverdin’s method have been used in 
several cases, but a great deal of time is consumed and the 
final healing is unstable when compared to the other methods, 
and there is more likelihood of contraction. 

Since 1889 majority of these wounds have been covered 
with grafts obtained by the method of Thiersch, and this type 
of graft is chosen by most surgeons, and undoubtedly gives 
quicker and better lasting results than can be obtained by the 
small epidermic grafts of Reverdin. 

Whole thickness grafts have been used in conjunction with 
thin grafts on a few cases, but my own case is the only one, 
as far as I can ascertain, which has been completely healed by 
means of whole thickness grafts. There is no doubt but that 
t e healing from whole thickness grafts is the most stable, as 
IS shown in the comparison of the results in Cases I and II, 
and it seems to me that this method should be employed in the . 
treatment of these wounds. 
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To attempt to prove that the gland at the angle of the jaw 
may be infected with tuberculosis by way of the tonsil with 
which it is in such immediate anatomical and^ physiological 
relation would seem a demonstration of the obvious. No one 
is likely to dispute it, but when we ask whether the tonsil is 
the uniform, the occasional, or a rare source of cervical ade- 
nitis, we may expect widely different opinions. 

For its frequent etiological relationship we have the fol- 
lowing; Pathological conditions are frequent in children in 
both tonsils and lymph-nodes. When the tonsil is inflamed 
from any cause the tonsillar nodes at the angle of the jaw are 
the first to enlarge. One familiar with the early stages of 
tuberculous adenitis in children will agree that in at least 
90 per cent, of cases the first nodes to enlarge are these same 
tonsillar nodes. Lymphatic anastomosis being very free, this 
does not rule out the possibility of infection of these nodes 
from a back tooth, the pharynx or the nasopharyngeal ade- 
noids. Later in life infection of both tonsil and lymph-nodes 
is less common. Wood, of Philadelphia, says on the basis of 


personal observations, that the tonsils of consumptives show 
evidence of tuberculosis in the vast majority of cases, though 
the rest of mouth, nose, and pharynx does not. Dr. A. M. 
Sbrady, with a very long experience at the Seton Hospital for 
Tuberculosis says it is a rare occurrence for consumptives tc 
develop clinical hiberculosis of the tonsil and that they usuallv 
die ^Ylthout chmeal signs of infection of neck nodes. On the 
odier band the infrequency of clinical tonsillar tuberculosis anc 
hilhcrlo the almost uniform failure to demonstrate it micro- 
copicahy have made some question the etiological important 
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of the tonsil in cervical tuberculosis. .Other avenues of in- 
fection are by no means wanting", such as gums, nose, and 
pharynx, and even the skin of the face, lips, and scalp. In 
the past ten years we have seen probably 25 cases of tubercu- 
lous femoral adenitis result from scratches on the foot. One 
child under six months of age had a tuberculous inguinal bubo 
following a scratch with a diaper pin at the base of the penis. 
These cases are mentioned simply to show that almost any 
part of the body’s surface may admit the bacillus. The writer 
submits the results of the examination of sixty-five whole 
tonsils recently removed. These can be considered in three 
groups : 

I. Fifty-seven tonsils removed for a variety of reasons 
from children and embracing all types of totisils. In none 
of these patients was there reason to suspect tuberculosis in 
the neck or other part of the body. None showed tuberculosis 
on microscopic examination in the tonsil, i.e., there was no acci- 
dental discovery of tubercle in a tonsil where it was not sus- 
pected. This confirms the experience of others. Hodenpyl 
examined several hundred tonsils without finding any tuber- 
culous. Hurd quotes Wright as having examined 60 unse- 
lected specimens without finding tubercle. Judd, of Rochester, 
says that at the Mayo’s Clinic only one or two tuberculous 
tonsils have been found among some hundreds of tonsils sec- 
tioned. In conversation one frequently hears it said as a piece 
of common knowledge that tonsils removed for all causes are 
found tuberculous in 5 to 10 per cent, of cases. I am unable 
to find who said it first and feel certain that it does not approxi- 
mate the truth. With the uniform result of examinations 
by Hodenpyl, Wright, the Rochester Clinic and myself we 
feel safe in asserting that one is not likely to find the tonsil 
harboring the tubercle bacillus .without other manifestations 


of tuberculosis in the body. 

2. Five tonsils showing well-defined tuberculous lesions 
and all taken from children with recent tuberculous cervica 

adenitis. , 

Case I . — A small collection of nodes at angle of left si e 0^ 
jaw, largest hickoiy-nut sized. Left tonsil small. In it, severa 
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enlarged nodes in both sides of neck. Tonsils are peppered w 
discrete miliary tubercles both near mouth surface and capsule. 

No giant cells or necrosis. , j • 

Case III.— Age three years. A collar of enlarged nodes in 

both sides of neck. Seem recent. Von Pirquet positive. Ton- 
sil quite small. Small area in one tonsil shows giant cells with 
peripheral nuclei and poorly defined epithelioid tubercles. After 
removal of tonsils the glandular enlargement partly subsided and 
child removed from hospital without operation upon the neck. 

Case IV.— Already reported in Annals of Surgery, April, 
1910, p. 577. The enlargement of neck nodes followed a ton- 
sillotomy. Discrete typical miliary tubercles found in tonsillar 
stumps. 

Case V. — Child, age eight years. A few soft glands at angle 
of jaw found to be tuberculous. The tonsil on the same side 
as the nodes showed many typical miliary tubercles. The en- 
largement of nodes was recent. 

3. Cases with tnberadous glands in neck but without hibe<-- 
culosis in tonsil. 

Case VI.— Child, age three. Glands in right side of neck of 
one month duration. Von Pirquet positive. The largest node 
IS the tonsillar one, but the first one to enlarge was in front of 
the submaxillarj^ salivary gland and it was the only gland at oner- 
ation which had gone to the stage of suppuration. Tonsils 

In u kTr-,™™,'.! tuberculous lesions found in them! 
In dus case il would seem likely from location of swelling that 

soft uoL'ile 

external auditory canal . 

tuberculous. Tonsil ivithout tube'Sir'xh^^^'^r 

would suggest that this was a case of sca'lo 

advanced tuberculous lesion was in a ^ ^^fection as the most 

gland. tip in the parotid 
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Case VIII.— Two good-sized tonsils not found to be tuber- 
culous. Von Pirquet positive. A collection of nodes in right 
tonsillar group of several months’ standing proved to be tuber- 
culous. In this case clinical evidence suggested tonsillar origin. 

As illustrating the probability with which we can infer the 
point of infection from the location of the first involved node, 
we may mention the following case: A child, aged four, had 
tuberculous nodes on the right side in the tonsillar and sub- 
maxillary region. A submaxillary node was suppurating. 
There was a red spot on the upper gum, at the insertion of 
the second incisor tooth, about one-fourth inch in diameter. 
This little piece of gum v^as removed at the same time as the 
nodes and showed typical tuberculous lesions. This is the 
only case in which we have demonstrated a tuberculous gingi- 
vitis as the starting point for tuberculous adenitis. In this 
case the tonsils appeared normal and were not removed. , 

There is an impression that the tubercle bacillus may pene- 
trate the tonsil without producing any manifestations of its 
presence and be carried through it to the neck nodes. So far 
as I know, the only basis for the belief is one experiment by 
Wood of Philadelphia on a pig. He rubbed tubercle bacilli 
on the tonsil, killed the pig later and identified bacilli in the 
cervical glands only — not in the tonsil. 

To sum up, 57 tonsils of patients not clinically tuberculous 
show no tuberculous lesions. Of 8 patients with cervical 
adenitis the tonsils are tuberculous in five. In two there is 
evidence of other than tonsillar origin for the infection. In 
one the adenitis was of long standing and may have been extra- 
tonsillar in origin or slight tonsillar lesions may have escaped 
obser^’^ation. 

These results closely parallel those of Hurd. In an ex- 
amination of II tonsils from patients wdth tuberculous nodes 
he found tuberculosis in the tonsil 8 times. In an examina- 
tion of 13 tonsils of persons with slightly enlarged neck nodes, 
not believed from clinical evidence to be tuberculous, only one 
tonsil showed tubercle. In cases then where there is cHnica 
evidence that the tonsil is responsible for a tuberculous adenitis. 
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both Hurd and myself have as a rule found tuberculous lesions 
in the tonsil. 

CHARACTER OF TONSILLAR TUBERCULOSIS. 

Hurd has said that tuberculosis is to be found in the small 
buried tonsils, not the large soft elevated ones. We may put 
it in another way and say tuberculosis does not ^eatly enla g 
the tonsil. In none of our five have the tonsils been consider- 
ably enlarged. The lesions as seen by the microscope have 
shoAvn considerable variation in type. For instance, giant cel s 
are in some few, in others abundant. In general we may say 
that the lesions are scattered rather than confluent, ulceration 
was never present and there was never more than a suggestion 
of central necrosis. In other words, we see the early or cellu- 
lar type of lesion rather than the late fibrous and necrotic. 
The tubercles have been found both superficial and deep — 
in one case even in tlie capsule. 

With a recognition of the frequency of tonsillar infection 
we shall probably more frequently remove the tonsil in cases 
of cervical adenitis than has been done in the past with the idea 
of avoiding reinfection of neck nodes. That we have been 
able to cure so large a per cent, of gland cases without remov- 
ing the tonsil is simply another illustration, if one be needed, 
that we do not cure surgical tuberculosis by removing every 
single bacillus and lesion but by reducing the load of infection 
with which the body must contend. 

If the tonsils and nodes are both to be removed, it would 
not seem wise to attempt both at one sitting. Which shall be 
done first mil probably have to be decided on the merits of 

0 the tonsils alone; in other cases the extensive involvement 
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TREATMENT OF TUBERCULOUS GLANDS OF THE 

NECK* 

A STUDY OF 649 OPERATED CASES. 

BY EDWARD STARR JUDD, M.D. 

OF ROCHESTER, MINNESOTA, 

Junior Surgeon to St, Mary’s Hospital. 

Treatment of tuberculous glands of the neck by excision 
dates from the time of Galen, although the first systematic 
dissections were probably done by JBillroth in 1870 and by 
Rushton Parker and others in 1871. 

Formerly, glandular tuberculosis of the neck was supposed 
to be an expression of general glandular infection, and it was 
believed that the infection travelled upward from a focus at 
some point inside the chest. Until the appearance of the com- 
paratively recent study of the anatomy of the lymphatic system 
by Sappy, Leaf, Poirier, and Cuneo, our knowledge of the 
source of infection and the avenues travelled by it was very 
meagre. 

There are approximately 800 glands in the entire human 
body, and nearly 300 of these lie within the tissues of the neck. 
The glands in this region are the first to appear in the embryo. 
Placed at the juncture of the head and neck are several groups 

of glands forming a kind of “glandular collar.” This collar 
is composed of: 

Suboccipital group, whose afferent vessels drain the 
occipital portion of the scalp; and efferent vessels which pass 
to the substernomastoid glands. 

2 . Mastoid group, which is composed of two or three 
glands receiving drainage from the temporal region of the 
scalp and ear, and with efferent vessels to the substernomastoid 
glands. 

*Read before the Section on Surgery, New York Academy of Medi- 
cine, May 19, 1910. 
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, P-Ud gland. 

Tf ®Th?reSm ten to twenty glands in this poup; 
Sne lying superficially, some within the parotid, and a se|a- 
Tare lup lying between the parotid and pharynx. The 
Serent vLels fo these glands come from the anterior p^ 
of the scalp, ear. eyelids, root of the nose, nasal fossa, and 
pharynx, and the efferent vessels pass into the deep cervical 

chain. . . i. r 

4. The submaidllary glands, three to six in nuniber, lie 

along the lower border of the submaxillary bone. This group 
drains the upper and lower lip, cheek, nose, side of the tongue, 
and gums, and empties into the deep cervical chain. 

5. Submental glands; a small group lying between the 
anterior bellies of the digastric muscles receiving afferents 
from the lower lip, floor of the mouth, and tip of the tongue, 
and sending efferents to the submaxillary glands. 

6. Retropharyngeal glands. These glands receive vessels 
from the nasopharynx and drain to the deep cervical chain. 

It will be seen that this glandular collar, composed of the 
six groups of glands, drains the entire scalp, skin, and mucous 
membrane of the head and face, and that each group sends its 
drainage to the deep cervical chain. There are no lymphatic 
vessels passing upward or communicating at any point within 
the skull. 

The descending cervical chain, composed of the glands 
lying anterior and posterior to the internal jugular vein, and 
also of those lying in the supraclavicular region together with 
the secondary groups, may best be considered in a pathologic 
or surgical sense as one large group. The deep groups are 
each made up of a number of large glands. In the upper half 
of the neck they he almost entirely behind the sternomastoid 

‘0 comfn, 
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cervical collar, and also several vessels passing directly to the 
deep glands from the scalp, tongue, palate, oesophagus, and 
thyroid. The vessels leading from these groups (deep chain- 
subclavicular-supraclavicular) unite on either side of the neck 
into one or two large lymphatic vessels called the jugular 
trunks; and these in turn empty on the right side into the 
internal jugular or subclavian veins, and on the left side 
directly into the thoracic chyle duct. 

The glandular system in The neck terminates on either side 
in these large lymphatic vessels and has no direct communica- 
tion with the lymphatic system in the thorax, Poirier and 
Cuneo, speaking of the afferent vessels of the supraclavicular 
group, say ; “ On the other hand these glands receive no 
vessels coming from the mediastinal glands. Cases of adenitis 
following mediastinal or abdominal neoplasms can only be 
explained by a retrograde thrombosis of the afferent vessels 
of these supraclavicular glands,” 

To me it seems very important that we should appreciate 
this point, A great deal of the incomplete and half-hearted 
work done in removing these glands has been due to the con- 
viction that the diseased condition extended down into the 
mediastinal glands. From a more thorough study of the 
anatomy of this region, we now know that direct extension 
from the cervical glands into the mediastinal glands is impos- 
sible, and, therefore, that inflarmnations and neoplasms affect- 
ing the cervical lymphatics are local until they pass into the 


general circulation. 

It is a fact generally accepted that the best treatment of 
accessible, tuberculous lesions, when they are still local, is that 
of excision. We know that in cases of tuberculosis of one 
kidney a very high percentage can be cured by removal. A 
similar process in almost any of the abdominal viscera, 1 
diagnosed before too extensive, can be excised, and in the 
large majority of instances no further trouble will occur, ^ 
same is true of tuberculosis of the joints, epididymis, etc. 

We are seldom able to positively demonstrate the exact 
avenue of the infection. Occasionally we may find the baci 



in a , - ^ expen- 

i^rr-sfri-— 

tough t"wwiiu„vade the gtods draimng the 

tonsif In our cases we were seldom able to trace back to 1 1 
source of entrance. Examination of several hundred tons s 
showed tubercles in much less than i per cent. In looo cases, 

2.3 per cent, had positive tuberculous lesions. 

From the histories of our cases of tuberculous glands, we 
find that in 80 per cent, the first enlargement was beneath the - 
upper end of the stemomastoid muscle; in 18 per cent, the first 
noticeable enlargement was in the submaxillary, submental, or 
parotid regions. In four cases the first cervical gland to enlarge 
was in the supraclavicular group. In each of these four cases 
the axillary glands were also involved; the infection having 
presumably entered through an abrasion of the finger or hand. 
Several cases followed closely upon suppurating otitis media. 

Indications for Operation . — ^If we were to make a routine 
examination of a great number of children between the ages 
of four and ten, we would find in the majority of them varying 
degrees of enlargement of the glands. The pathologic changes 
in these glands, formerly called scroftilous, are in part simple 
hyperplasia, in part tuberculosis. There is no differential 
diagnostic criterion of the initial stage of glandular tubercu- 
losis. The tissues in these glands predispose and invite tuber- 
culous infection. In this particular type of case our method 
of treatment has been as follows: First clear the throat of 
adenoid tissues and tonsils and give such attention as is neces- 

of the .oditle of iron, and with out-door living, this treatLnt 
,as been sufficient to cure most of tliese cases. The cases that 

Tat teTf r'^' 1“’'“^ type 

tubererbufc^yrr^^^ *0 

“gtS ^ child lift 

treatment, removal of the infeTted nodi ** 

me intected nodes and drainage. If the 
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glands still continue to enlarge and other glands become 
involved, it will be necessary to. do a complete excision to 
effect a cure. Most of the patients upon whom we have done 
a complete excision of the glands have been over fifteen years 
of age; 18 in 649 cases were under ten years. In the presence 
of a discharging sinus, it does not appear advisable to excise 
the glands ; we have usually curetted and treated by swabbing 
with equal parts of tincture of iodine and carbolic acid. As 
soon as the sinus heals, a radical operation can safely be done 
if necessary. 

Pulmonary invasion is not necessarily , a contraindication 
to operation upon tuberculous glands of the neck. In ten 
instances we have operated upon patients who showed tubercle 
bacilli in the sputum. Nine of them were greatly improved 
and several of them were apparently cured by the operation. 
One developed an acute diffuse tuberculosis after the operation. 

The chief objection to radical excision of glands of the 
neck is the resulting scar. Various incisions have been 
described and used. At one time the removal of the glands 
through many separate incisions was recommended. We have 
found that if we follow the natural creases in the neck and 
keep the incision as nearly as possible transverse, as suggested 
by Dowd, we can remove the gland-bearing fascia in one 
piece with very little scar or deformity resulting. The incision 
begins a little below and behind the mastoid process, extends 
straight down along the outer edge of the trapezius muscle, 
and then curves forward a little below the middle of the neck, 
and terminates at the juncture of the sternomastoid muscle 
and clavicle. Through this incision we are able to remove all 
of the deep descending chain, including the supraclavicular, 
the anterior, and the posterior groups. If the submaxillary 
and the submental groups are involved, a second incision run- 
ning parallel to the lower jaw, two finger breadths below the 
lower border, will expose the areas and avoid any important 
structures, e.g., the lower branches of the seventh nerve. In 
order to prevent the formation of a wide, ugly scar, it is ve^ 
essential that we turn back the platysma muscle and the skin 
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in each flap. It is also important that the cut edges in the 
platysma muscle be sewed together before closing the skin. 
If these cut edges are allowed to retract, the separation will 
favor the division of the skin scar. In the past it has not been 

unusual to see a scar on the neck half an inch to one inch in 
width (Figs 4 and 5). 

It IS our custom to drain these cases through a stab incision • 
this allows the large incision to heal primarily, and we believe 
te procedure of valuable aid in getting a good scar. The 
pinal accessoiy neree is the only snperficial structure that it 

° I" cases the first 

t:i ‘•'s; t 

found coming- out nf fitn ^ readily 

=b»vethesuperfeLl sit™™“™'*'‘“^. ™ch 

it passes into the outer boMe"r rf^th°V* identified as 

supraclavicular triangle (p^ ^ 

dentally cut it can be suturpH n&rvQ is acci- 

erally functionate well if the^ t 
retract, the deformity ivtll allowed 

xtephy of the traperius JLT' ^'’°“>dcr and an 

hypers the use of ffie am t’/ c , “ “d also 

We have iniuredTnd . ^ considerable 

'''« <*rculosis invading observe 

? and not an indigo! 'r ^ “> <« a lo"al 

'’'Sicning at the^^f' ’’’’e entire 

intheueck ' *';“""'°-^diposet!ssTO ‘b® 

dmilar to that^ “tgan. and treat tL ”‘*'^“ng fascia) 

-will f^Pfoyed in tubercn]n<;i f ^ ^nanner 

Hdueyor ,;! 'bengh we haTt!^ " ntuch 

'"«“evedutuherouC^e^“ " ‘“benculous 
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Some years ago it was customaiy to expect all tuberculous 
glands to recur. Lymphatic glands and vessels are anatomical 
structures, and if they are removed we believe are no more 
likely to recur than a finger is likely to regenerate after it has 
been amputated. Leaf is alone, I think, in believing that a 
lymphatic gland will redevelop between the two open ends of 
lymphatic vessels. In our own cases, we are convinced that 
the glands which appeared after operation were glands which 
had not been removed. 

During the past fifteen years we have performed 668 
operations for complete excision of glands of the neck, 62 
operations for partial excisions and curetting, and 24 excisions 
of tuberculous glands in the axilla in cases which also had 
tuberculous cervical glands. In all there were 649 patients 
operated upon on one side at a time. Of these, 19 have since 
died of pulmonary tuberculosis, and 9 have died of tuber- 
culous lesions elsewhere. Ten of the patients had pulmonary 
tuberculosis at. the time of operation. 

In operating upon these cases, it has been our effort to do 
a radical and thorough excision of the groups involved. Hav- 
ing made the incision from the mastoid to the clavicle, we 
reflect the skin and platysma well forward and backward. We 
do not cut the stemomastoid, except a few posterior fibres of 
its upper attachment on the mastoid process. The entire pos- 
terior border of this muscle is freed and the fascia dissected 
from it. The dissection is started at the lower angle under- 
neath the clavicular attachment. The omohyoid pulley is 
exposed and this is the lowest point of the dissection. The 
glands are all left together in the fascia as much as possible 
(Fig. 2). In some cases the gland-bearing fascia can be dis- 
sected with gauze or the finger; at other times, especially if 
the X-ray has previously been employed, or if considerable 
resistance has developed, the dense fibrous tissue will necessi- 
tate sharp dissection. In freeing the edge of the stemomastoid 
muscle from below, up about half way we come to the super- 
ficial cervical nerves, some of the branches of which turn over 
and across the muscle. These are purely sensory nerves and 
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, , .0 sever the™ and get ^ ' 

=air£=bi‘S'i= 

should, if possible, save the cervical fascia covering t ie 
brachial plexus. Traumatism of this plexus will frequently 
cause considerable suffering. The thoracic chyle duct as it 
enters the vein should be avoided. It is not imcommon to see 
the chyle duct on the right side. We have injured this duct 
during operation in about ten cases; in several instances it 
healed without causing trouble. In three cases the chyle 
drained profusely for several weeks and tlie patients became 
greatly emaciated. One of them lost 60 pounds, the duct 
eventually closed, however. All the patients made a good 
recovery. When the spinal accessory nerve is encountered, it 
should be dissected free from the fascia and held back while 
the fascia and glands are turned underneath it. As soon as 
the internal jugular vein is exposed, it is best to partially 
occlude its lumen in the lower angle by a gauze pack. This 
will keep the vein full and prevent sucking of air in case the 
vein is torn. On several occasions we have heard air sucking 
into the vein, but have seen no bad results from it. The dis- 
section along tlie entire jugular vein is sometimes tedious, but 
we have sacrificed the vein in tuberculous cases in only two 
instances. Some care should be taken to avoid the phrenic 
nen-e lying on the anterior scalenus muscle. The fascia will 
lead us directly to the styloid and mastoid. Lymphatic glands 
vitbin tile parotid should be shelled out in a manner that will 
not interfere m any way with the branches of the seventh nerve 
Having completed the dissection, if caseous material has soiled 

Oi caseous material on the fasci 
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Drainage should be provided through a stab incision; we 
use, preferably, a small rubber tube split spirally. This drain 
is for the purpose of withdrawing serum and is removed in 
from 24 to 48 hours. The platysma muscle is carefully sutured 
with fine catgut, and the skin edges approximated by a sub- 
cuticular suture approximating as much of the cut of the skin 
as possible, giving the appearance of a ridge. In a few days 
this will smooth down to a line-scar (Figs. 6 and 7). A 
rather small, snugly fitting gauze dressing is used. The next 
day the patient is gotten up and encouraged to move the head 
freely to prevent any stiffening of the muscles. From this 
time general out-door treatment is advised. 

In our series of cases we have had no mortality due directly 
to the operation. One patient died a few weeks after operation 
of general tuberculosis, and a second died in about three 
months from diffuse sepsis (Figs. 8 to 13). 


TABLE OF CASES. 

Total number of patients operated upon 64P 

Total number of operations 75® 

Average age 25 

Number of cases under 10 years of age 

Complete excisions 668 

Curetted 62 

Both sides operated upon 94 


Recurrence in region of former operation (8.6 per cent.) 56 

Died of pulmonary tuberculosis (S per cent.) 19 

Mortality (i died in 4 weeks, i in 3 months, 4 in I year, 

S in 2 years, 2 in 3 years, 2 in 4 years, i in 5 y«ars. 


2 in 6 years, i in 8 years) 

Died of tuberculous lesions other than pulmonary 9 


Mortality (2 meningitis, s diffuse tuberculosis, 2 tuber- 
culous peritonitis) 

Died of other trouble 

Number of patients with pulmonary tuberculosis at time 
of operation 



metallic foreign 


bodies in a bronchus.* 


WITH A REPORT OF TWO CASES. 


BY GEORGE RYERSON FOWLER, M.D., 

OF BROOKLYN, NEW YORK. 


The distressing symptoms accompanying and followmg 
accidental inspiration of foreign bodies and the chanps arising 
from their presence in the air-passages stamp this class ot 
cases as extremely grave in character, and hence of the great- 
est importance to the surgeon. 

In the early history of the subject it is to be noted that a 
prejudice existed against the performance of the operation 
of tracheotomy, through fear that the cartilages would not 
reunite, and it is to be presumed that many victims to these 
accidents perished in the early days who might have been saved 
by a prompt incision of the tracheal rings, an operation which, 
at the present day, is indicated not only in cases of lodgement 
of a solid foreign body in the upper air-passages, but also 
those in which it is situated low down in the respiratory tract. 

Metallic foreign bodies in the bronchi form a class by 
themselves. The advances in methods of diagnosis of metallic 
foreign bodies in the organism in general made in recent years 
suggest this classification. The certainty with which the 
X-rays make the identification of metallic foreign bodies in 
general possible, and the ease with which the X-ray diagnosis 
may be verified in the case of those situated in the bronchi by 
instniments constructed on the principle of the telephonic 

probe of Girdner constitute a marked advance in the sureerv 
of foreign bodies. ° ^ 


* RcRd bctore the New York Surgical Society, Dec. 
oi tkeScLor°^Rycton°r^*a^d^^^ tound among the manuscript 

H. Fowler. ' ^'O'vler and Dr. Royal 
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The question of the point of final lodgement of foreign 
bodies in the bronchi is of interest in this connection, and here 
two divisions must be made of the subject. For instance, 
those that are irregular in shape,, such as hooks, safety-pins, 
etc., and which may lodge at various points above the point 
where the respiratory tube becomes sufficiently narrow to 
arrest their further progress, as well as coins and similar 
objects that may lodge either transversely or be placed on edge 
and either partially or completely occlude the bronchus, form 
a group separate from those that are regular and smooth in 
outline and pass directly to a point where their arrest is coin- 
cident with complete occlusion of the bronchus and consequent 
collapse of the lung beyond the point of occlusion. Further, 
the question of complete or partial occlusion may turn upon 
other peculiarities of form of the foreign body. For instance, 
hollow bodies or those that are tube-like in character, with a 
continuous lumen and an opening at each end, and which, when 
placed in the long axis of the bronchus do not prevent the 
passage of air, such as tracheotomy cannulas, form a peculiar 
group. Finally, there is another class of tubular metallic 
foreign bodies in a bronchus that have furnished several 
examples in the literature, namely, those with one end closed. 
The most familiar of these is the common pencil cap, a device 
employed to protect the point of a lead-pencil when carried in 
the pocket. 

As between the two primary bronchi it is the general belief 
that foreign bodies entering the upper air-passages with few 
exceptions pass into the right bronchus. This has been 
attributed to, (i) the greater volume of the right bronchus 
due to the functional inequality of the two lungs, the left 
having one lobe less to supply with air than the right; (2) the 
fact, pointed out by Dr. Goodall, of Dublin, that the septum 
placed at the lower part of the trachea between the two bronchi 
is situated somewhat to the left of the median line, as a result 
of which the lumen of the right bronchus is more directly m 
the line of the axis of the trachea than the left, and a foreign 
body in its passage from the trachea will, by virtue of the laws 
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force of the current of mspired air g function 

0,. the Mt side, o^ving to the “‘/S^tbody to the 

of the hvo sides, this serving to direct the fotei^n Dooy 

these anatomic and physiologic reasons tv^ 
the foreign body should find its point of lodgement m the 
right bronchus in almost every instance, the fact remains tha , 
according to tire most conservative estimate, at ^^ast one- 
tliird find their way into the left bronchus (Gross, Boudillat, 
and others). On the other hand. Dr. W. B. Cheadle coh 
lected from the English journals 34 cases of foreign body in 
a bronchus, in 30 of which the position of the foreign body 
was stated. Of these, in 16 it was lodged in the left bronchus, 
and in 14 in the right. Adding to this 3 cases coming under 
his own observation, in all of which lodgement took place in 
the left bronchus, we have 19 cases in the left to 14 in the 
right. Although this estimate is based on comparatively few 
cases, the figures are suggestive, at least, of the frequency of 
the entry of a foreign body into tlie' left bronchus. 

Of metallic foreign bodies of tubular form, those with both 
ends open, and which permit free entrance and exit of air, give 
rise to an entirely different train of symptoms w^hen arrested 
in the bronchus from those present when occlusion of the 
bronchus takes place. The symptoms caused by the passage 
of the foreign body through the glottic opening and past the 
vocal cords differ according to the size of the lumen of the 
object. When the lumen is small the symptoms are practically 
die same as when a solid body is present, namely, those of 
impending suffocation due to energetic contraction of the irri- 
tated glottic opening and larynx. When the lumen is large 
he foreign body resting in the glottic opening or in the larvmr 
becomes practically an intubation tube. .Likewise when the 
omg,. body- is lodged » a bronchus, the Ire 

ont ,”l to Uie diminution of the calibrl 
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through the lumen o£ the latter to and from the corresponding 
lung. In cases of impaction of detached tracheotomy can- 
nulas in the bronchi, the symptoms may be of so mild a char- 
acter as to lead to a disbelief on the part of the medical 
attendant in the patient’s statements, as occurred in a case 
recorded by Clement Lucas. Examination of the chest in this 
class, of cases reveals nothing to call attention to the presence 
of the foreign body. Resonance persists everywhere, and the 
respiratory murmur is but slightly if at all interfered with, 
the air passing into the alveoli comparatively unimpeded. 
The clinical picture presented in the above class of cases 
becomes more and more striking in contrast with that which 
is presented in cases of tubular foreign bodies of lesser calibre 
in proportion to the obstruction offered by the latter to the 
free passage of air, until, finally, the lumen may be so small 
as to convert the object into practically a solid foreign body. 

On the other hand the lodgement of solid foreign bodies 
in the bronchi gives rise to a train of characteristic symptoms, 
these being attributable, first, to the suppression of the func- 
tion of the corresponding lung, second, to changes in the lung 
tissue due to collapse of the alveoli, and third, to inflammatory 
septic conditions following the prolonged presence of the for- 
eign body in the bronchus such as acute followed by chronic 
bronchitis, pulmonary emphysema, and, rarely, by ulceration 
of the wall of the latter. Escape of the foreign body into 
the surrounding lung structure may or may not follow ulcera- 
tion of the wall of the bronchus, but in any event, with the 
occurrence of the latter septic pneumonia follows, terminating 
in abscess or gangrene. The prolonged presence of a foreign 
body, whether tubular or solid, or partially or completely 
occlusive, in a bronchus without giving rise to grave symp- 
toms is one of the rarest occurrences in surgical experience. 

In connection with the question of calibre it is to be re- 
marked that foreign bodies that obstruct the right bronchus 
are much more dangerous than those that obstruct the left, for 
the reason that a much larger respiratory area is compromise 
Further, sudden, complete, and permanent occlusion of either 
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The following instances of 

bronchus are brought forward as contributions to the liter 
lure of the subject. The special interesting features of the 
cases relate, first, to the fact that in one of them, as in the 
case of Clement Lucas, scarcely any symptoms were present 
to support the patient’s assertion that his tracheotomy tube 
had slipped away and passed “ down somewhere as he stated 
it, that the case antedated the use of the Rontgen rays in 
surgery, and therefore the presence of the foreign body was 
only discoverable by the aid of the telephone probe, and that 


this accident occurred to the same patient upon a second occa- 
sion, with precisely the same absence of symptoms, was iden- 
tified in the same manner, and removed by the same means. 
In the other case the presence of the foreign body in the bron- 
clius, likewise metallic and tubular in character, but with one 
end closed, gave rise to the most pronounced symptoms. In 
the second case the diagnosis, made by Dr. Linder who was 
called to see the boy in consultation with the family physician, 
was verified by the X-rays, and in both cases the steps taken 
for the removal of the foreign body were greatly facilitated 
and made both certain and safe by the employment of forceps 
connected with the telephone receiver in the manner employed 
in the use of the telephonic probe of Girdner. 


Case L— Methodist Episcopal Hospital, No. 2982. T. L 
age thirty-five, farm laborer, adimtted March 14, 1892. A little 
over a year previously while in a fit of drunken despondency he 
tod attempted suiddc by cutting hU throat. Hu had mSA 

;.'Tt 

follovang the healing, hid hZ 

tracheotomy tube ever since Thtc , ^ 
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with the tube intact and in place. Upon awaking in .the morning 
he found the shield part of the tube fastened to the tape about 
his neck, but the tube itself was missing. He was not conscious 
of- its presence in the air-passages, but supposed it to be there, as 
he could not account for its absence otherwise. 

There was no dyspnoea, no cough, nor other discomfort attrib- 
utable to tile lodgement of the tube in a bronchus. The patient’s 
only anxiety was the fear that he might not recover the tube, and 
be thereby compelled to purchase another. An examination of 
the chest organs was negative. 

A telephonic probe was improvised by means of the ordinary 
Bell receiver of the telephone system, a sound gauge served as a 
large metallic electrode, a long silver probe of the common pattern, 
and a pair of conducting cords from the battery in the ward 
completed the apparatus. The circuit through the telephone was 
completed by moistening the plate with a solution of common 
salt and pressing it firmly against the surface of the chest wall. 

An opening was made in the trachea as -low as possible, and 
with the edges retracted the improvised telephonic probe was 
passed, first, into the right bronchus, but without encountering 
the tube. It was then slightly bent at its extremity and again 
introduced, and directed this time toward the left bronchus. The 
characteristic grating sound heard in the receiver held to my 
ear by an assistant showed that the probe was passing over the 
inner surface of the lost tracheotomy tube. 

The probe was then withdrawn and a flexible throat forceps 
substituted for it in the telephonic circuit. This was then intro- 
duced in the direction of the left bronchus. The same grating 
sound announced its contact with the tracheotomy tube. When 
the distance travelled by the passage of the forceps was judged 
to be a half inch greater than the length’ of the tube, the jaws 
of the forceps, which up to this time had been closed and par- 
tially concealed in the flexible shank of the instrument, were 
projected and opened, and the forceps withdrawn with the 
tracheotomy tube strung onto its stem. 

The low tracheotomy wound was allowed to heal and the 
patient was discharged wearing a silver tracheotomy cannula, 
which he was advised to watch carefully that it did not become 
loosened from the shield. 

In spite of the warning given, and his past experience as 



Fig. I 
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rf, he again applied for 

half years later (October 3 , i 95 > P occa- 

:ra f itar. . of . 

something slipping down, but that was a . . 1 ^ tube 

es on the first occasion, and with the same success. Wh<m te- 
charged from the hospital on this occasion he was provided wi 
a hard rubber tube, since which time he seems to have had no 

further trouble. . , .r- ntr 

Case IL— German Hospital, Brooklyn, Hospital Case No. 

7963. W. M., age eleven, school boy, admitted November 6, 
1905. Six days before admission, while sucking a metal pencil 
cap the latter slipped past the hack of his tongue. He was seized 
with a violent fit of coughing and severe dyspncea. His parents 
hurried him to a hospital in the neighborhood, where he was 
given a glass of water to drink. He immediately said that he 
felt better, and that the pencil cap had gone down, meaning that 
he had swallowed it. On his return home, however, he continued 
to have paroxysms of coughing, during which he became very 
cyanotic. 

He -was seen at this time by Dr. Linder, who noted labored 
breathing, the accessory respiratory muscles being called into 
play, and marked retraction of the left anterior chest wall on 
inspiration. Percussion showed dulness, amounting almost to 
flatness, on the left side. Auscultation revealed absence of breath 
sounds over the retracted area and diminished breathing over 
the upper left chest. There was tubular breathing over the upper 

“d • 

^ was made and the foreign body 

found to be situated on the left side and lying in an obliq^ dirS^ 
tion, corresponding to the left bronrlmc Ttr. 4. ^ 

rested opposite the sixth rib.' Judging from theTerp^^^^^!”^^-^ 
^re to the available Wuarks 

the lact that some air entered the upper lobe of the 1 
was estimated that the branch of the Ipff • ^ ^ 

f". .0 the latter was only 
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of procured for the purpose 

of adaphng or constructing an instrument for the removTof 
e foreign body. ^ The latter was found to be tubular in shape 
one and one-half inches long by about a quarter of an inch in 

merna b’ Tb an orna- 

mental bead had been spun in the metal. 

With the aid of Mr. Julius Pfarre, of Tiemann and Copipany, 

pencil cap 

ptirl u ^ flexibility, proper direction of grasp, 

Wplk’ K^u attachment. The instrument known as 

Wells s bullet forceps was modified for the purpose. The modi- 

nonsisted m changing the direction of the jaws, so that 

■whh^ +b object from without as the wire stem 

w thin the flexible shank or cannula is pushed forward, as was 
originally intended, it would grasp a tubular body from within as 
the stem was withdrawn (Figs. 2 and 3). 

, 8, eight days following the accident, under 

anri ^ ^ operation of low tracheotomy was performed, 

frp.jf , of the tracheal rings on each side of the 

acheal wound removed by means of the tracheal chondrotomc. 

incision and the corresponding 
with f sternothyroid muscles were sutured together 

cJtT ^ ample working room without the neces- 

^ retraction of the edges of the incision. The 
1 r, orceps was then introduced and directed toward the 

• P^™^^ ronchus. A click followed by a fine grating sound 

my ear announced that the forceps had entered 
bnri ^ ^ ^ pencil cap. Knowing the shape of the foreign 

iinfU* 'f ^ f esitancy was now felt in pushing the instrument onward 
^'Tb progress was arrested by the closed end of the 

incf i ^ ^ within the cannula-like shank of the 

rumen was then withdrawn, thus expanding the jaws and 
_ gaging these on the inner surface of the tube. Their hold was 
crease ^ presence of the ornamental bead referred to. 

^nce engage the forceps were slowly withdrawn and with it 
the pencil cap (Fig. 4). 

A tracheotomy tube was placed in position temporarily. This 

was reimved after twenty-four hours, and the wound allowed to 

, ^ ^ collapsed lung slowly expanded, and when examined 

^ f". ^ days later had practically regained its normal 

condition. 
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Ji«„arfa.-Instan«s are not wanting in the literature oi 
the detachment of a tracheotomy cannula from its “ 

passage into a bronchus. Tubular foreign bodies have been 
removed by means of a metallic wire curved like a hook. In 
a case repotted by Adler, “ in which a piece of pipe stem was 
lodged in the right bronchus of a child of seven, the first 
attempt at removal resulted in transferring the foreign body 
to the left bronchus, from which place it was recovered on 


the following day by the above mentioned device. 

A device improvised by Helferich ® is worthy of mention 
in this connection. The foreign body, a metal pencil holder, 
was located in the left bronchus of a child of six, the situation 
of which was determined by the X-rays. The operator 
attached a rubber finger cot to a long tube and passed it into 
the open end of the pencil holder. The finger cot was then 
inflated and, thus engaging the tubular foreign body, the lattbr 
was removed. 

In the very interesting case reported by Dr. Cheadle ^ the 
foreign body, which appears to have been somewhat like the 
pencil cap herewith reported, was likewise lodged in the left 
bronchus.^ In this case, as in ray own, the tube had fortunately 
passed with the dosed end first, thus leaving the open end 
presenting. A low tracheotomy was performed and through 
the opening thus made the forceps used for removing the 
intubation tube (O’Dwyer) was introduced. The open end 
of tlie tube was engaged by the forceps, the blades of the 
atte^expanded, and thus secured the pencil cap was with- 


; Quoted by Poukt (Treatise on 
Zcitschrift fur Chirurgie, Ixvu. 


Foreign Bodies), voJ. 
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SARCOMA OF THE CLAVICLE: END-RESULTS 
FOLLOWING TOTAL EXCISION/^' 


BY WILLIAM B. COLEY, M.D,, 


OF NEW YORK:, 


Attending Surgeon to the General Memorial Hospital; Attending Surgeon 
to the tal for Ruptured and Crippled ; Professor of ^ 
Clinical Surger^, Cornell Medical School. 


The first case of total excision of the clavicle for sarcoma 
was the famous case of Valentine Mott, operated upon on 
June 17, 1828, and published in the American Journal of the 
Medical Sciences, 1828, vol. iii, p. 100. ' 

In Mott s case the tumor had been first noticed in February, 
1828, and, as in my own case, followed shortly after a 
strain. The tumor was treated for a considerable time with 
plasters, poultices, a seton, and escharotics. At the time of 
operation it was 4 inches in diameter, of “ incompressible hard- 
ness, and a portion of it w^as covered with fungous granula- 
tions. Mott gives a veiy detailed description of the operation. 
He states that the patient lost some 16 to 20 ounces of blood, 
that the tumor was about the size of a man’s doubled fist. It 
consisted of a bony cup, was incompressibly hard at all parts, 
except superiorly and inferiorly to a small extent. From an 
elliptical opening in the upper part, protruded a bleeding 
fungus, the size of half a hen’s egg.” He states ; '' This opera- 
tion far surpassed in tediousness, difficulty, and danger any- 
thing which I have ever witnessed or performed. It is impos- 
sible for any description which we are capable of giving to 
convey an accurate idea of its formidable nature. The attach- 
ment of the morbid mass to the important structure of the 
neck and shoulder of the left side, and to so great an extent, is 
sufficient to indicate its magnitude and difficulty.” The wound 
healed by granulation. It is interesting to note Mott’s state- 
ment that tlie immense chasm which was left, and such impor- 

*Re^ before the American Surgical Association, May 3, 4i 5 i 
at Washington, D. C. 
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lant parts as have been described only covered whh lint, neces- 
“ily occasioned great solicitude until suppuration was^fully 
established and the great vessels covered by granulation . 

Mott states tliat by means of an apparatus contnved by M . 
Tames Kent, a most ingenious and inventive artist, ^ 
the ^vant of the clavicle, he was so fitted as to have liis shoulder 
in its pToper position, at the same time that the full motion of 
his arm was preserved. 

Comparatively few cases of total excision of the clavicle 
for malignant diseases have been reported by American sur- 
geons. G. Norkes,! in 1893, published a case observed at 
Bran’s Clinic, and made a very careful analysis of the cases 
reported in the medical literature up to that time. He found 
31 cases of total excision for non-malignant and 32 for malig- 
nant tumors, of ivhich 24 were sarcoma, 5 carcinoma (?), 2 
exarthrosis, and one chondroma, with 6 deaths. It is probable 
that the cases put down as carcinoma were sarcoma, as primary 
carcinoma of the clavicle is practically unknown. Only one 
case died of septicaemia. Warren’s case died four weeks after- 
ward, of pleuritis or possibly metastases, Langenbeck’s case 
died six days later from a swelling of the dura mater; Politz’s 
case died on the eleventh day, from brain tumor, Sajous’s on 
the eighth day, of fascial metastases ; in Eves’s case the cause 
of death w'as doubtful. 

Tlie immediate results in the majority of cases as regards 
ffietulness of the arm were remarkably good. In many cases 
mthout the use of apparatus of any kind the patients were able 
to use the arm as well as before. 

ire.li end-results, the statistics of Norkes are ex- 

remained wel'lT’ ^ 
cniamed well beyond two years. 

^893, I have 

tional Les ’ aI? oi zo addi- 

Whirl r unreported cases 

!;gj;^ ue to my notice thro ugh personaCr^lS 

U. z. klin. Chir., 1893, Band xi, p, 729. 
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tions from the surgeons who performed the operations, we 
have a total of 62 cases. 

It is with special reference to the following unpublished 
cases and especially those which have come under my own 
observation that this paper has been written. 


Case I. — Sarcotna of the clavicle; round-celled; total excision 
(author’s case). J, V., male, aged 16 years. 

Family History. — Good. 

Past History. — ^Always well until the beginning of October, 
1909, when, going down stairs he tripped and fell. Trying to 
save himself, he caught hold of the banister with his left hand, 
which brought him up so suddenly that it caused a good deal of 
strain upon his left shoulder and clavicle. Shortly after that, 
while riding a motor cycle, the latter broke down and he was 
obliged to tow for a distance of ten miles, during which time he 
held on to the tow iron with the left hand. End of October, he 


first noticed pain and soreness in the region of the left clavicle, 
but did not notice any swelling until a week later. He consulted 
Dr. Alfred Potter, of Brooklyn, November 20. Dr. Potter found 
a fusiform enlargement of two-thirds of the inner portion of the 
shaft of the left clavicle. He had an X-ray made which presented 
the appearance of a typical periosteal sarcoma. The outline of 
the periosteum was very nearly lost; no enlarged glands were 
present. The tumor was about the size of an English walnut. 
The patient’s general health was good ; there was very little pain. 
The clinical history, physical signs, and the X-ray photograph 
made the diagnosis of sarcoma sufficiently certain, in my opinion, 
to warrant removal without subjecting the patient to the danger 
of an exploratory incision. Accordingly, two days later, Novem- 
ber 22, 1909, with the assistance of Dr. W* A, Downes, I per- 
formed the operation of total excision of the clavicle. The 
incision was made over the outer surface of the clavicle over its 
entire length, and after separating periosteum and bone, Gigh s 
wire saw was passed beneath the clavicle one and a half inches 
from the outer extremity, well beyond the tumor. The inner an 
larger portion was then lifted up and dissected from the su 
clavian muscle and separated from its attachments until e 
sternocostal articulation was reached. Disarticulation was t en 


accomplished with little difficulty and no hemorrhage. The outer 



of three r.-eeks- duration in a hoy aged sixteen years (Coley) 
Total excision of clavicle for sarcoma of three ^eehs 


Fig. 2. 




Fig. 3. 
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portion of the cWcle 

forceps. The wound was J the wound healing 

The patient made an — end of ten days. 

b, priory anion, f ^ the mixed toxins 

Before leaving the hospital, he w p P 
of erysipelas and Bacillus prodtgwsns m small ^^ses, 

s:-:pt;sSs:rr. 

refused further treatment. At tfte present u i ^ 

,g:o. almost a year after operation, the patent .s rn perfect 

health. 

11 -Sarcoma of the clavicle; total excision (Dr. M. H. Rich- 
M) followed by oiw year's treatment with the mixed ioxtns; patient 

wJJ two years and a half. J. W. H., aged 34 years. • 

Family Hiilory.— Father died of cancer of the stomach; no tubercu- 
losis in family. , , , „ a 

Past History. — Six or seven years ago a plank fell over and struck 

the patient upon the left clavicle, nearly knocking him down. He first 
noticed a swelling of the clavicle in January, ipc^. A few weeks later, 
slight pain developed. He consulted a physician on January ipi ipco, 
who said he was unable to make a diagnosis. The swelling continued to 
increase slowly, and March 23 he consulted Dr. Hunt, of Bangor, Maine, 
who said it was sarcoma. The diagnosis was concurred in by Dr. S.vW. 
Johnston, of Belfast Maine, who referred the patient to Dr. Maurice H. 
Richardson, of Boston. The latter did a total excision May 18, 1908. 
The tumor occupied the middle and inner thirds, and operation W'as diffi- 
cult Microscopic examination showed it to be small, round-celled sar- 
coma. As soon as the wound healed, Dr. Richardson referred the patient 
Vo me for the to.xin treatment as a prophylactic against recurrence. At 
this time there was considerable infiltration in the whole lower cervical 
region, which was very suggestive of either a recurrence or incomplete 
removal. This gradually cleared up under the toxins and had entirely 
disappeared at the end of two months. The treatment was carried out 
under my direction by the family physician. Dr. H. L. Trulock, of Dixmont, 
The dose was gradually increased until he received 20 mm. 


Maine. 


Exammation was made by myself in February, 1909, as also in July and 
October, at which time he had gained twenty-six pounds in weight and 
was m perfect health. The same is true at the present time, two years 

f.'.' r/’lT: .S:-®*"?."" >>' ae absence of 


tcrarTcncc in this msc entirely due to the toxin treatment. 

Huntington’s case (San Francisco Cali 
fornm, S^^tember 5, i^). Mr. X., Pinole. California. ’ 

Dr. Haa.i„g,o„-, „„ fa double 

permission to include this un- 


’ Dr. Huntington has kindly given his 


publiihed and verj' important 


case. 
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Case not clearly made out and due to stenosis of Stenson’s duct. One 
sinus is still open. 

History, of Pr^esent Trouble . — In September, 1906, while carrying a 
steel shaft with a fellow workman, his companion dropped his end, 
whereby Mr. X. sustained a severe contusion or bruise of the right clavicle 
at the junction of the outer and middle thirds. An enlargement at this 
point appeared within the next two or three weeks. This remained 
stationary for many months, but never wholly disappeared. Four months 
ago it began to grow quite rapidly, attaining its present size one month 
ago, since which time it has remained stationary. 

Present Status . — The skin over the outer portion of the clavicle is 
reddened superficially, the area of redness covering a mass which is clearly 
associated with the shaft of the clavicle. The mass appears to be about 
the size of an ordinary English walnut, slightly elongated at the ends. 
The mass is indurated and irregular in outline. Fundus of the mass is 
clearly fluctuant. The largest diameter of this mass is fully twice that 
of the clavicle shaft. On examination the sensation conveyed is that the 
mass contains a fluid content in the centre, the outer portion remaining 
crater-like. It is sensitive upon pressure, but otherwise is painless. The 
patient’s general health is fairly good, and he seems, thus far, not to. show 
any general deterioration. 

Operation, September 8, 1908.— At the University Hospital, Dr. 
Huntington resected the entire clavicle, removing a segment of skin over- 
lying the centre of the tumor. Macroscopic appearance of the tumor 
verified the conditions outlined above. The tumor had undergone a 
degeneration in the centre. Contents, thick grumous material. The 
margins of the tumor arose from the periosteum, and though the shaft 
itself was involved, the pathological report was to the effect that the tumor 
was spindle-celled sarcoma of periosteal origin. The shaft of the bone 
had participated in the process secondarily. The operative wound was 
left open in the centre, but healed slowly by granulation after a period of 
nearly three months. At the end of two weeks, treatment by Coley’s 
toxins was begun and continued for about five months. 

On April 12, 1910, the patient was in excellent condition. Both 
parotid fistulas had been closed for many months. 

Cases IV and V. — Mr. Gilbert Barling’s cases, Birmingham, Englan 
(personal communication), (i) Miss S., aged lo years, May, i^i- An 
injury to the left clavicle, doubtful fracture, probably not, but it seems 
likely that some swelling has existed in the region of the clavicle ever since 
that injury. When seen by me on January 22, 1902, a mass the size of t e 
fist over the left clavicle, apparently fluctuating in parts, skin adherent an 
rather dusky, veins very much dilated ; the swelling extended from 
inch outside the sternoclavicular joint nearly to the outer end of 
clavicle ; no swelling of the arm, no numbness or loss of power in the ^m. 

Diagnosis. — Sarcoma, Removal advised, but operation is not one 
could strongly be recommended. 

January 28, 1902: Complete removal of the left clavicle. 
very troublesome bleeding from small vessels but no injury to t e a 
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“f:fcwrrp d ^ » ,7 

%he patient made a 

gradually diminishing quantities: The • 

^'''i;4tel"sJpTemSr f Sfwas ive «currencc m and 

.round the scar impossible for removal. The patient died a -few months 

^^^^ 72 )%indle-celled sarcoma of the clavicle. Seen April, 1889. Male, 
aned 33 years. Growth had existed several months and there was a 
fracture through the middle of it, produced probably by the manipulations 
of a bone setter who had been treating the patient. The growth was 
mainly of the inner half of the clavicle, was firm in consistence, without 
evidence of cystic formation, 

Operafion, April 12, 1889.— The operation went well, there was no 
injurj- to any of the big vessels, but there was straightaway infection of 
the wound and the patient died on the fourth day after the operation from 
suppuration extending down the mediastinum and giving rise to pleurisy. 

Case VI . — Sarcoma of the clavicle, periosteal; total excision (Hart- 
ley) ; recurrence three months after operation. G. M., aged 19 years. 
Family History. — Good. 

Past History .—No trauma. 

First noticed a small lump above the left clavicle in March, 1907. He 
thinks it was movable at first, and states that it disappeared. A month 
and a half later the swelling reappeared and seemed to be attached to the 
clai'lcle. He consulted a physician, who treated him for rheumatism for 
a number of months. The tumor continued to increase in size. In April, 
1909, he went to the New York Hospital and was admitted to the service 
of Dr.^ Frank Hartley, who did a total excision. The microscopic ex- 
amination was made by Dr. Elser, who reported the disease to be a 
spindle-celled sarcoma. Three months later the patient noticed a 
local recurrence above and below the former site of the scapula. The 
patient then referred to me, and I had him admitted to the General 
Memorial Hospital, September 28, 1909. By this time the patient had 
.evcral recurrences occupying the whole upper portion of the right chest* 
he recurrent masses varied in size from a marble to three to four inched 

smal ertl''b Several 

gradually increased up to la mimm<! ™ 

riderahle decre.i in rize of J 

Shorilv .after that, however, the consol was 

began to increase in size. DecemTv.r t tumors again 

tir.uc the treatment, and the patient w’-is^’ ^ useless to con- 

unimproved. ^ discharged from the hospital 
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Case VII. — Round-celled sarcoma of the clavicle. E. S., male, aged 
21 years. In May the patient broke his left clavicle. One year afterward 
a swelling appeared at the site of the fracture and grew rapidly. The 
clavicle was partly removed by operation, but the disease quickly returned, 
soon involving the scapula. The patient was treated by myself with the 
mixed toxins for about four weeks, but without success. Excision of the 
remaining portion of the clavicle, the entire scapula, and upper extremity 
was later performed by Dr. W. W. Keen, of Philadelphia. The patient 
recovered from the operation, but died eight months later from a recur- 
rence. 


The following cases of sarcoma of the clavicle I have 
personally observed, but no operation was done on account of 
the extent of involvement when first seen. 

Case VIII. — Sarcoma of the clavicle, recurrent; trauma. W. 
F., male, aged 38 years. 

Family History. — ^Always well until December, 1908, when 
he swung from trolley car, grasping rail by left hand. Imme- 
diately thereafter pain set in over the inner third of the clavicle ; 
this subsided, but a week later he noticed a bony lump which he 
thought was the overlapping of the collar-bone. This tumor 
slowly increased in size, and three to four weeks later he con- 
sulted a surgeon who sent him to the Long Island College Hos- 
pital, where the diagnosis of tumor of the left clavicle was made. 
Operation was performed on February 5, 1909. The wound 
healed by primary union and the patient left the hospital on 
February 28. A week later he noticed a lump in the suprasternal 
fossa; this was painless, but gradually increased in size, and he 
returned to the hospital March 28. The treatment with the 
mixed toxins was begun, but discontinued after a few weeks, as 
there was no appreciable improvement. When I saw him a few 
weeks later the growth was so very extensive and signs of 
metastasis were already evident that I abandoned further 
treatment. 

Case IX. — H. K., aged 31 years. 

Family History. — Good. 

Past History. — In May, 1897, carried a Heavy piece of steel 
on the right shoulder; one month later he noticed a lump directly 
over the clavicle at the point where the steel rested. The hrst 
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. ^ Tir Maver of Buffalo, in Jnly, i897> who 

opcriibon davicle, the size of an English walnut; 

Zewchf later a lump appeared in the axiUa and rapM involve- 
ment of the surrounding tissues quickly followed. When I saw 
the patient, Februaty l6, 1898, his general condthon was v^ 
noon he was confined to the bed most of the time; his right arm 
was greatly swollen down to the tips of the fingers. The whole 
neck and shoulder were occupied by an enormous tumor extend- 
ing to the sternum in front and nearly to the vertebral column 
behind; the skin over the tumor was of a deep purplish color and 
the patient was unable to move the arm at the shoulder. No 
treatment advised; 

Prognosis.—Six weeks to two months of life. 

Case X — J, L., male, aged 8 years. 

Family History. — ^Negative. 

Past History ,— a bad fall from a stone fence in October, 
1905, injuring right shoulder and clavicle. Soon after a small 
lump formed in the clavicle; this was very soft and was supposed 
to be an abscess by his physician, who lanced it. End of Decem- 
ber there was a recurrence, and in January, 1906, an exploratory 
operation was performed by Dr. Bodine, but it was impossible 
to remove the entire tumor. There was rapid increase of the 
disease thereafter and evidence of lung involvement. The patient 
was seen by me in March, 1906. Physical examination at this 
time showed the patient much emaciated; respirations, 40; pulse, 
120 to 130 ; the right lung was nearly solid, and a large tumor in 
the region of the right clavicle infiltrated the adjoining tissues. 

Case XL— T. B., male, aged forty-six years; good family 
history; antecedent trauma dislocation of shoulder. In June, 
1^2 he first noticed a stinging pain in the inner portion of the 
e t clavicle. Shortly afterward, a small enlargement was noticed 
m Urn region. Hz tegan X-ray treatment under the direction 

? L November, 190Z, and continued 

Mardi, 1903, two to three times a week, with considerable 
dmunuhon iu size of the tumor. In October 1903, TsS' 

™»d-celL Tar" 

until Februa^wgor "rthTTesult SatT tf 
-.rely disappeared. Later, howeveT it ^"^ut iT""^ 
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in size and a third series of treatments was begun in August, 
1904, and continued until October, 1904, with little effect. In 
October, 1904, the patient was referred to me by Dr. Warren for 
the mixed toxin treatment. Physical examination at this time 
showed a pear-shaped tumor, occupying the sternal portion of 
the left clavicle, 2^4 x 554 in. in diameter, occupying about two- 
thirds of the inner portion of the clavicle. The skin was normal 
and not adherent. The glands above and below the clavicle were 
somewhat involved, and there was slight enlargement of the left 
arm. The mixed toxins were administered in the pectoral region 
and buttocks from October 6 to November 26, 1904, during which 
time 31 injections were given in doses ranging from J4 to 4 
minims, with moderately fair reactions, the temperature ranging 
between 99° and 102°. The X-ray treatment was given in con- 
junction with the toxins, three times a week. At first there was 
slight retardation of the growth, but later there was no apparent 
effect; the tumor again continued to increase in size and the 
treatment was abandoned. The patient grew worse steadily 
and died about a year later. 

Case XII. — ^H. B., male, age twenty, electrician. Family 
history good. No single trauma but accustomed to carrying 
heavy materials upon left shoulder, e.g., iron pipe. 

Pain in shoulder for more than a year before any tumor was 
noticed. Small tumor first observed on outer portion of left 
clavicle in January, 1910. Operation (Dr. Stewart, Newport, 
R. I.) March, 1910. Tumor size of English walnut removed 
from outer end of left clavicle. Clavicle itself not resected. 
Microscopical examination showed tumor to be round-celled sar- 
coma, periosteal. Recurrence in three weeks. Very rapid growth 
followed. Patient under my care at General Memorial Hospital 
September 15 to October 20, 1910. Mixed toxins given in as 
large doses as deemed safe. Result little or no effect in controll- 
ing growth. Treatment discontinued. Prognosis, two or three 
months of life. 

The Diagnosis of Sarcoma of the Clavicle. — That 
the diagnosis of cancer of the clavicle must be made early if 
there is to be a probability of saving the patient, a study of 
the collected cases makes very clear. It is true that Mott’s case 
was far advanced, but it was of central origin, not of the more 
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malignant periosteal type. No variety of tumor is more ma- 
lignant than many of these cases of periosteal sarcoma of the 
clavicle. The proximity of large vessels insures an abundant 
blood supply, and consequently we have early infiltration and 
very rapid generalization. 

That the diagnosis of sarcoma of the clavicle in the very 
early stages is possible is shown by my own case, in which total 
excision was performed three weeks after the swelling was 
first noted. 

A distinct history of antecedent trauma was noted in 7 of 
the 9 cases of sarcoma of the clavicle personally observed. 
In most cases there was a history of a swelling having been 
noted a short time after tlie receipt of an injury. This swell- 
ing is intimately connected -with the bone, of hard, firm con- 
sistence, not usually the “bony hardness ” described by Mott, 
but often there is a slight yielding on deep pressure; the skin 
is normal in the early stages ; later there may be dilated veins, 
but it is never adherent to the deeper structures except in the 
vcr}’''late stages — too late for any attempt at operation. Pain 
is usually absent The neighboring glands are seldom enlarged. 

X-ray examination is of very great aid in diagnosis, espe- 
cially in tumors of central origin. In most cases of periosteal 
sarcoma the X-ray plate will show a fairly characteristic pic- 
ture, The sharp outline of the bone is nearly always lost, 
although I have just had a case of periosteal sarcoma of the 
femur in the early stages, in a girl aged twenty years, in whicli 
the oiUline was absolutely distinct, the probable explanation 
being that she was seen at such an early stage that no infil- 
tration of the bone proper had taken place as yet. 

One must difterentiate the condition from tuberculosis. 
A histor}* of tuberculosis in tlie family, or evidence of tuber- 
culo-sis in the glands or some other portion of the body, would 
justify one in ruling out sarcoma. It is extremely rare to find 
primar}- tuberailosis of the clavicle. Sarcoma* is prone to 
occur in strong and healthy individuals — more often in the 
young or middle-aged than tl-jc elderly. 

S\fhiHs.—A hi5tor>' of syphilis may usually be elicited by 
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careful questioning ; in addition, a physical examination would 
probably show other bones than the clavicle affected. Besides, 
a syphilitic tumor would be of much slower growth. 

Myositis Ossificans . — ^This in itself is a rare condition, and 
I do not know of any cases that have occurred in the clavicle. 
The X-rays would be of very great help in making the differ- 
ential diagnosis. 

If clinical history, physical examination, and X-ray find- 
ings all point to sarcoma, shall we then cut into the tumor and 
remove a section for microscopic examination before perform- 
ing the operation of complete or partial excision of the clavicle? 
In most cases, I should say no ” ; at least, I would prepare 
for the major operation, and, in case of doubt, would have a 
microscopic examination made from the frozen section at the 
time of operation. But, in some cases — ^my own among the 
number — it is impossible to make a satisfactory examination 
from the frozen section, for the reason that decalcification of 
the bone must first be made. 

To one who has had large experience in operations upon 
sarcoma of the bones, macroscopic examination of the tissue, 
together with the clinical history and physical signs, will, in 
nearly all cases, be sufficient to make an error of diagnosis 
exceedingly rare. Therefore, in a rapidly growing tumor of 
the clavicle, I would perform total or partial excision, accord- 
ing to the condition found in the individual case, without 
waiting for the result of a microscopic examination. In some 
cases it is possible to make frozen sections at the time of opera- 
tion which might be of some value. 

After operation, as soon as the wound has sufficiently 
healed, I would very strongly urge prolonged treatment with 
the mixed toxins of erysipelas and Bacillus prodigiosus, as a 
prophylactic against recurrence. 

In the cases thus far reported, there has been an early 
recurrence in the great majority of cases that have been traced. 
Only three cases are known to have been well beyond a period 
of three years. 

The prophylactic treatment with the toxins is entirely free 
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from danger and can easily be carried out b)’’ the family 
physician. 

Of course, it would be unscientific to claim that, because a 
number of cases of sarcoma in which the toxins had been used 
after operation remained free from recurrence, this result was 
due to the use of the toxins. Unless the number of cases were 
very large, such results might be explained by coincidences, 
without any relation of cause and effect. Yet the fact that in 
the cases of sarcoma of the long bones generally, in which the 
toxins have been used, recurrences have been less than one- 
third as frequent as in the cases in which they were not used, 
would seem to justify the conclusion that the treatment played 
some part in lessening the number of recurrences, 

I did not advocate the toxins as a prophylactic after primary 
operation for sarcoma until comparative!)'- recently, and not 
until I had seen a large number of cases of inoperable sarcoma 
entirely disappear under the treatment and remain permanently 
cured. If die toxins can cause a disappearance and final cure 
in such far-advanced, inoperable cases of sarcoma, a logical 
and entirely reasonable inference is that the toxins used after 
primary' operation would be still more likely to destroy tlie few 
infected cells left behind that form tlie basis of future return. 

Tiie influence of trauma upon the development of sarcoma, 
and, in fact, upon the development of all types of malignant 
tumors, is a question which has elicited much discussion 
pro and con. Phelps, in the Annals of Surgery, June, 1908, 
made an elaborate attempt to disprove any causal relationship 
iKtwccn trauma and tlie development of cancer; he limits the 
discussion to carcinoma. 

For more than twenty years I have made a very' careful 
study of the relationship between injury* and the devdopment 
01 malignant tumors, and I have become more and more firmly' 
conduced that injury* plays a most important role in such 
development, both in sarcoma and in carcinoma. These cases 
of sarcoma of the clavicle show more strongly than any others, 
pcrliaps, the intimate connection between an antecedent trauma 
.-’.nd th.e saixoma. The association of the injury* with the 
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rapidly following development of the tumor would appear far 
too striking to be easily explained away as a mere coincidence. 

Trauma . — Of the 9 cases of sarcoma of the clavicle there 
was history of trauma in 7 of the cases, and in one of the two 
remaining cases the patient had carried heavy weights upon 
the clavicle in which the sarcoma developed. 

Case I; Sarcoma of the left clavicle; a heavy plank fell 
upon the left clavicle six years before. 

Case II; Sudden severe strain of shoulder while getting 
off a trolley car; immediate pain; -tumor noticed one week 
later; operation four to five weeks later. 

Case III : Severe strain of clavicle from grasping banister 
to prevent falling down stairs; tumor noticed one week later. 

Case IV : Dislocation of shoulder ; tumor of clavicle 
noticed two to three months later; round-celled periosteal. 

Case V : Fractured clavicle ; tumor appeared one year later 
at exact site of fracture. 

Case VI ; Had a fall from stone fence, striking on clavicle; 
tumor appeared almost immediately after. 

Case VII : No trauma. 

Case VIII : Bruised by carrying heavy bars of steel upon 
shoulder and clavicle; tumor developed at the exact site, one 
month later. 

Case IX : An electrician, and habitually carried heavy ma- 
terials upon shoulder of side in which sarcoma developed. 

Analysis of the Cases. — As regards the age of the 
patients, in i case the sarcoma was noticed at birth; 2 cases 
were between one and ten years; 19 cases were between ten 
and twenty years; 9 cases were between twenty and thirty 
years; 12 cases were between thirty and forty years; 7 cases 
were between forty and fifty years; i case was between fifty 
and sixty years; 3 cases were between sixty and seventy years. 

As regards the type of the growth in the successful cases: 
Mott’s case was probably of central origin, well fifty years; 
Wheaton’s case, type not stated, well ten years ; Norkes’s case, 
myeloid growth, well five years; M. H, Richardson’s case, 
periosteal growth, well two years; Huntington’s case, pen- 



SARCOMA OF THE CLAVICLE. 789 

osteal grow'th, well two years; my own case, of central origin, 
w’ell seven months. 

Results of Operation. — ^Eleven cases died from the 
effects of the operation. In i case there was a recurrence four 
years after operation; in i case there was a recurrence eigh- 
teen months after operation ; in i case a sarcoma of the femur 
developed three months after operation; in i case there was a 
local recurrence six months after operation; in i case there 
was a recurrence soon after; in i case there was a recurrence 
in the upper jaw nine years after operation ; i case was well 
five months later ; i case recurred a few months later ; i case 
recurred within three months; i case recurred within two 
months. In these 10 cases recurrence was noticed within the 
first six months in 7 cases; i recurred in four years, i in 
eighteen months, and i in nine years. Six cases were well 
at the time of the last observation : Mott’s case was well fifty 
years; i case well. ten years; i case well five years; i case 
well two years; i case well one and one-half months; i case 
w'dl seven months. In 3 of these cases the toxins were used 
immediately after operation as a prophylactic (Richardson’s, 
Huntington’s, and my own). In the remainder of the cases 
the final results are not known. 

Conclusions. — i. Primary sarcoma of tlie clavicle, while 
a rare condition, requires very early diagnosis and very early 
radical treatment — total or partial excision as soon as the 
diagnosis has been made. 

2. The mortality of the operation performed under modem 
aseptic conditions should be verj' small. 

3. The danger of early local or general metastases is very 
great 

4. In view of the favorable results obtained in the few cases 
of sarconu of the clavicle, and the muclt larger number of 
cases of sarcoma of the long bones in general, bv the use of 
the mixed toxins of ciy-sipelas and Bacillus prodigiosus imme- 
diately after operation, as a prophylactic, such use would seem 
to be strongly indicated as a routine measure. 
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TRANSGASTRIC EXCISION OF CAELOUSED ULCER 
OF THE POSTERIOR WALL OF THE BODY 
OF THE STOMACH. 

BY WILLIAM J, MAYO, M.D., 

OF ROCHESTER, MINNESOTA. 

Gastrojejunostomy has proved an efficient means of 
relief for calloused ulcers which lie in the pyloric end of tlie 
stomach and are obstructive in character; but for the con- 
siderable number of cases in which the ulcer is located at some 
little distance proximal to tlie pylorus, this operation is often 
inefficient, and, at best, gastrojejunostomy leaves a cancer 
possibility which cannot be ignored. 

It has been shown by Robson, Moynihan, and others, 
that gastrojejunostomy, though it gives relief to symptoms, 
does not protect the patient from later carcinomatous de- 
generation. 

Three hundred resections have been performed in St. 
Mary’s Hospital (Sept. 23, 1910). Two hundred and sixty- 
three of this munber were subjected to careful examination 
in order to determine in how many of the cases cancer had 
its origin in ulcer, and it was shown definitely that 71 per 
cent, of the gastric cancers had developed on gastric ulcer. 

The frequency with which malignant disease develops 
upon gastric ulcer leads to the conviction that chronic cal- 
loused ulcer of the stomach is treated best by excision, and 
in excising, if mechanical conditions are created which in- 
terfere with the progress of food, gastrojejunostomj' for the 
purpose of drainage should be done as a supplementary 
procedure. 

For ulcers lying in the pyloric end of the stomach, the 
Rodman operation is efficient, i.r., partial gastrectomy with 
complete closure of the end of the duodenum and stump of 
the stomach, and independent gastrojejunostomy. This 
procedure is a rational application to a ncv.' field of the 
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Billroth operation number two for gastric cancer, and we 
have used the method a number of times with great satis- 
faction. 

In saddle ulcers of the lesser curvature, excision may 
ordinarily be performed without difficulty, and the excision 
of an ulcer of the anterior wall of the stomach may be 
easily accomplished, but in the type of ulcers which occur 
on the posterior wall of the body of the stomach, which 
are so often adherent to the pancreas and other retrogastric 
structures, excision is most difficult. In several instances 
where there was hour-glass contraction, we have succeeded 
in making a resection in continuity with end-to-end anas- 
tomosis of the divided stomach ends. 

There are a number of posterior ulcers, jhowever, tin 
which none of these operative measures can be applied satis- 
factorily, and in such cases we have succeeded in making a 
transgastric excision of the ulcer through the anterior wall 
of the stomach. Our first transgastric excision of a calloused 
ulcer of the posterior wall of the body of the stomach was 
the result of an immediate necessity to meet an accidental 
complication. A male, forty-eight years of age, was found 
to have calloused ulcer of the posterior wall of' the stomach 
about four and one-half inches above the pylorus. The ulcer 
was adherent to the pancreas, which formed the ulcer base. 
An opening was made through the gastrdhepatic omentum, 
and an attempt made to separate the ulcer from the pancreas; 
hoping thus to bring it into view through the opening in the 
gastrohepatic omentum and excise it, or to perform a re- 
section in continuity. These manipulations resulted in par- 
tially separating the ulcerated surface posteriorly, with im- 
mediate leakage of the stomach contents behind into the 
lesser cavity of the peritoneum. The gastric opening was 
plugged with a finger, the gastrocolic omentum opened below, 
and with some difficulty adequate protection was secured 
about the ulcer. It was impossible to get a view, of the ulcer 
either from above or below, therefore the anterior wall of 
the stomach was opened to the extent of three and one-half 
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EXCISION OF ULCER OF STOMACH. 

inches in its long axis, and by retraction of the margins 
of the opening, a splendid view of the ulcer was obtained. 
The ulcer was excised with a knife, leaving it attached to 
the pancreas, from which situation it was shaved cleanly off. 
The cut margins of the posterior wall of the stomach were 
sutured from the mucous side by means of a running suture 
of heavy linen thread applied transversely to the long axis 
of the gastric cavity. The anterior wall of the stomach was 
closed with chromic catgut and linen. An attempt was tlien 
made to apply a peritoneal suture behind to cover the row 
which had been applied from tlie mucous surface. It was 
quickly seen, however, that serious damage would result in 
an attempt to secure the necessary exposure. Further ex- 
amination revealed that the single thro ugh-and-th rough 
suture which had been applied from the mucous surface made 
a most satisfactory union without reinforcement. Three 
drains, composed of rolls of rubber tissue, were passed behind 
the stomach to the line of sutures to cover the site on the 
pancreas where the ulcer had been excised. These drains 
were brought out through the upper angle of the abdominal 
incision. There was no leakage or drainage, and the patient 
made a prompt and permanent recovery. 

Connell, ColTcy, and others have proved, clinically and 
experimentally, that the single suture is safe, and in the 
various instances in which we have applied the single through- 
and-througii suture from the mucous surface, the result has 
liccn satisfactorj'. 

We liave perfonned the transgastric operation for re- 
moval of adherent calloused ulcers of the posterior wall of 
the body of the stomach five times, without leakage or evi- 
dences of infection, and with the recovery of the patient in 
each instance. The steps of the operation are as follows; 

The ^strohepatic and gastrocolic omenta are opened 
alxjvc and lielow the ulcer. Gauze protection is introduced, 
adhesions arc carcfuHy separated, and, if possible, the nicer 
surface is cut free from the posterior attachments without 
opening the stomach. piece of gauze is packed into the 
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denuded area behind, and in all but one of our cases this 
temporary pack was adequate to stop hemorrhage without the 
ligation of vessels. The anterior wall of the stomach is 
opened, and with the fingers behind, the entire ulcerated 
surface is pressed through the anterior incision and the ulcer 
excised (Fig. i). The gap is sutured with through-and- 
through sutures of chromic catgut from the mucous side 
transversely, and this suture line is further protected by 
several mattress sutures of linen, applied from the mucous 
side to prevent separation due to the early absorption of the 
catgut (Fig. 2). The anterior wall of the stomach is then 
closed. Several rubber-tissue drains are carried down behind 
the stomach and brought out at the upper end of the ab- 
dominal wound as a safeguard (Fig. 3). 

Note. — Dr. Lewis S. Pilcher informed me recently that in May, 1907, 
he made a transgastric excision of the posterior wall of the stomach in 
a similar manner, with a successful outcome, A report of the case was 
published in the Long Island Medical Journal of May, 1908, p. 187. 
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Anatomy reveals the same blood and nerve supply for these 
organs that existed when they were a part of the simple primi- 
tive tube. 

Physiology demonstrates the remaining necessity for 
products of digestion to pass in contact with the same alimen- 
tary cells (now the liver and pancreas) with which they came 
in contact in the primitive individual. 

Autopsy has shown that duodenal ulcers when they occur 
at or near the papilla of Vater are sometimes, if not always, 
associated with cholecystitis, and occasionally with chronic 
interstitial hepatitis (cirrhosis). 

The first case. No. 27,238, was a male aged 60 years, who was 
operated upon for cholecystitis seventeen months before the last 
operation. He was improved for five or six months, and again 
had epigastric pain, jaundice, and vomiting. At the second 
operation, which was performed at St. Mary’s Hospital, the gall- 
bladder was found distended, the common duct dilated, and the 
head of the pancreas very hard. A note at operation stated that, 
if a third operation should be necessary it should be cholecyst- 
enterostomy. The patient died on the twelfth day after operation. 
Post-mortem examination revealed a marked cirrhosis of the 
liver, chronic catarrhal cholecystitis (strawberry gall-bladder), 
chronic pancreatitis, chronic congestion of the spleen, and a 
chronic ulcer of the duodenum at the ampulla of Vater, about 
I cm. in diameter. There was almost complete stenosis of the 
common duct in the base of the ulcer. 

The second case. No. 31,049, was a male, aged 58 years, who, 
four years before examination, had attacks of severe epigastric 
pain which radiated to the back. Seven weeks before the last 
operation he had similar attacks accompanied by vomiting. At 
operation the gall-bladder was drained for cholecystitis with one 
stone, and a hard mass was felt at the end of the common duct, 
which was thought to be carcinoma of the head of the pancreas. 
On the fourth day after the operation the patient died from a 
hemorrhage into the bowel, associated with tarry stools and 
hsematemesis. At autopsy a duodenal ulcer 2 cm. in diameter 
was found. The lumen of the -common duct extended apparently 
unobstructed through the base of the ulcer. 

The third case. No. 31,501, a male, aged 56, had his first 
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attack of pain in the epigastrium three months before examina- 
tion. The pain was referred to the right costal arch. A week 
later he had severe pain in the same region. This was accom- 
panied by slight jaundice, no vomiting, but fever and constipation. 
He suffered from gas belching, bloating, and headaches. At 
operation a large stone was removed from the neck of the gall- 
bladder, which it obstructed. The patient had a fatal hemorrhage 
into the bowel. At autopsy an ulcer of the duodenum was found. 


Clinical experience presents strong evidence that there are 
gastric disturbances ivhich are relieved and often completely 
dissipated by the removal of the appendix.® 

Experimental physiology' and pathology demonstrate that 
partial obstruction of the common duct is followed by cir- 
rhosis of the liver ; ° and that irritants in the large bowel cause 
retardation of the muscular rhythm of the stomach and 
intestines ; ■* and that experimental gastric ulcers which do 
not heal can be produced by trauma plus aniemia but not by 
trauma alone.® 

Examination of the appendices removed in association 
with “ pyloric spasm/’* gastric and duodenal ulcers, cholecys- 
titis and cbolcHthiasis shows that there is a higher percent- 
age of appendices wdth partially or completely obliterated 
lamina f in all of these conditions, than at general autopsy 
or at operation for appcndiciti.s. 

Specimens examined at autopsy and operation showed the 
following percentages : 


Autopsy in 25.t9 ca?cs/ 17 per cent partially or completely obliterated 
Pyloric ?pasm ty casc^, 17 per cent, partially or completely obliterated 


Pyloric £p.ism " b.-js been used clinically to denote .an indefinite, 
.■irpnrcnily function-al disturbance in the stomach evidenced by indigestion, 
pain, Idoating, and dyspepsia. 

I OMilc.-atton of the lumen of the appendix is practically universally 
accepted by r-athologins to-d.ay to be the result of a mild or acute inflam- 
nuatory- procesr. The increase in the percentage of the obliterated or 
prtually o.ditc.-atcd lumina docs not increase gradually with the incrcas- 
decade- The greatest increase and the greatest activity in the proSs 
c-c... utinng the period sn which .appendicitis is most common,* 
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Appendicitis 1005 cases, 23.5 per cent, partially or completely obliterated 
Gastric and duo- 
denal ulcers 52 cases, 26.9 per cent, partially or completely obliterated 
Cholecystitis 57 cases, 52 per cent, partially or completely obliterated 
Cholelithiasis 118 cases, >44.8 per cent, partially or completely obliterated 

In the previous studies ^ it was found that 23.2 per cent, 
of 365 cases in which cholecystectomy was performed showed 
sjmiptoms which began at or imder twenty-five years of age, 
the period during which appendicitis is most common, and that 
13 per cent, of these cases gave definite histories of pain and 
soreness in the region of the appendix. In 59 of these cases 
of cholecystitis the appendices were removed, and 69 per cent, 
showed undoubted gross or microscopical evidence of inflam- 
mation, varying from a chronic catarrhal condition to complete 
obliteration and periappendicitis. 

In the examination of 2000 appendices with their histories, 
52 per cent, of 175 cases of cholecystitis with and without 
stones gave histories of pain in the region of the appendix. 

In 1147 histories, which include all the cases of appendi- 
citis and appendices removed during operations for conditions 
other than Cholecystitis with or without stones, there was a 
history of pain in the epigastrium or right hypochondrium in 
13 per cent. In 9.4 per cent, there was pain in the 
“ abdomen ” and in 14,6 per cent, pain in the “ abdomen 
which radiated to and became localized in the region of the 
appendix.” 

The ages of patients at onset of symptoms of appendicitis, 
pyloric spasm, duodenal ulcer, gastric ulcer, cholecystitis, and 
cholelithiasis are as follows: 23.5 (1005 cases), 24.2 (18 
cases), 31 (30 cases), 35 (10 cases), 34.7, and 33.8 years 
respectively. These conditions come to operation in the same 
order at the ages of 25.5, 34, 41, 48, 39.6, and 39.9 years. 
This order is exceedingly important if subsequent observations 
on a larger series of cases confirm it. 

It is the rational course of events to be expected upon the 
hypothesis that irritation in the appendix and csecum reflexly 
cause gastric and duodenal disturbances, which in turn inter- 
fere with the mechanism of secretion, storage, and outflow 
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of the bile, thereby producing conditions favorable for 
bacterial infection in these organs and the gall-bladder. 

A consideration of the average duration from the onset 
of symptoms to operation, in appendicitis, cholecystitis, and 
cholelithiasis, reveals respectively 2, 4.9, and 6.5 years. It 
will be seen that the average duration in cases of cholecystitis 
lies between the average in appendicitis and cholelithiasis. 

The question arises, is this a mere coincidence especially 
when we know that simple cholecystitis precedes gall-stones? 
Is there any relationship between these conditions? Are we 
dealing with a process which manifests itself in three stages, 
namely, appendicitis, simple cholecystitis, and cholecystitis 
with stones? 

The average age at the onset of symptoms in these three 
conditions is also of interest, although there is not the same 
parallel. In appendicitis it is 23.5 years, in cholecystitis 34.7 
years, and in cholelithiasis is 33.8 years. There is one 
thing to be considered, however, and that is the fact that the 
symptoms in cholelithiasis are likely to be more sudden and 
severe and therefore demand earlier attention than in simple 
cholecystitis. 

Tlicre is a marked contrast between the percentage of 
appendices with partially or completely obliterated lumina at 
general autopsies and at operations for appendicitis, and that 
found in appendices which have been removed in association 
with cholecystitis and cholelithiasis. Twenty-three and five- 
tenths per cent, at operation, 17 per cent, at autopsy, and 52 
per cent, in association with inflammation of the gall-bladder, 
have partially or completely obliterated lumen. Eight and 
seven-tenths per cent, of 2000 appendices were associated with 
cholecystitis. 

In spite of the fact that a higher percentage of males were 
operated upon for appendicitis than females (55.5 per cent, 
males and 44.5 per cent, females), partial obliteration of the 
lumen occurred more often in females (55.2 per cent, females 
and 4 -t'O ccni. males). This may be one of the coinci- 
dents which lead to false deductions in all statistics, but the 
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figures are sufficiently significant to be kept in mind as possi- 
ble evtdence of the probable fact that the inflammatory 
processes in the appendix cause disturbances in the bile 
passages directly or indirectly, in view of the fact that cholecys- 
titis IS decidedly more frequent in females than in males. 

These figures, which are the result of examination of the 
histories and specimens of 2000 cases in which the appendix 
was removed for appendicitis primarily or secondarily to 
other abdominal conditions, are sufficiently important, not to 
prove, but to stimulate, a careful study of clinical histories 
with relation to the possibility that chronic inflammation in 
the appendix reflexly disturbs the gastro-duodeno-hepatico- 
pancreatic physiological system, thereby bringing about condi- 
tions whereby such lesions as gastric ulcer, gastric carcinoma, 
duodenal ulcer, cirrhosis, cholecystitis, cholelithiasis, and 
pancreatitis may be indirectly produced. 

During the examination of histories and surgical reports 
o upper abdominal conditions in which a high percentage of 
appendices had obliterated or partially obliterated lumina, it 
was thought that perhaps the technical difficulties in removal 
o an appendix through a high incision might influence the 

surgeon’s ability to recognize such 
pathologic lesions in the appendix by palpation more readily 
an ess extensive conditions. With this possibility in view, 
a o t e upper abdominal conditions which were not 
apparent y gall-bladder conditions were studied with the 
o oving results. In this series there were 46 upper abdom- 
f partially or completely 

For comparison those cases of lower 
omina incisions were taken and in 223 cases, 85 (38 per 
cent.) appendices were partially or completely obliterated. 

-in 275 cases in which the stomach, duodenum, gall-bladder, 
an pancreas were explored and reported negative through 
the lower abdominal incision (straight or muscle splitting), 

99 (3 per cent.) of the appendices were either partially or 
comp etely obliterated. In all of the upper abdominal condi- 
lons examined through high incisions and in the cases reported 
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negative through low incisions, there were apparently symp- 
toms in the epigastrium which required investigation. 

This is merely more clinical evidence that individuals who 
present a higher percentage of obliterated or partially oblit- 
erated appendices at operation do have symptoms referable 
to the epigastrium, and that tire percentage is lower when no 
recognizable pathologic lesion was found than in cases in 
which definite changes were found. They are all suggestive 
enough to demand further experimental evidence upon the 
subject, and until they are disproven the surgeon should 
remove the appendix in all cases of chronic appendicitis and 
in association with lesions in the gastro-duodeno-hepatico-pan- 
creatic physiological system when such an operation can be 
done with little or no extra risk to the patient. During 
laparotomies the appendix should be removed when such pro- 
cedure does not materially add risk to the operation. 

By this means there is a great possibility of reducing the 
number of lesions in that physiological system. 

A careful study of the subsequent histories of all cases 
operated upon for appendicitis should be made in order to 
determine what percentage of them have developed gastric 
ulcer, gastric carcinoma, cholecystitis, cholelithiasis, cirrhosis, 
and pancreatitis. 
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THE TECHNIC OF APPENDICOSTOMY * 


A CONSIDERATION OF THE PRESERVATION OF THE BLOOD SUPPLY OF THE 
APPENDIX IN THE OPERATION. 

BY FRANK C. YEOMANS, M.D,, 

OF NEW YORK. 

Since Weir, in 1902, first ingeniously utilized the appendix 
for the purpose of irrigating the colon, the operation of appen- 
dicostomy has undergone many changes of technic. 

The steps in the ideal, which is also fortunately the average 
case, are: 

(a) Abdominal incision, preferably the intermuscular of 
McBurney. 

(&) Turning out the appendix, and, when necessary, 
straightening it by releasing its mesentery while preserving 
its vascular supply intact. 

(c) Suture of the cscum adjacent to the appendix to the 
parietal peritoneum, carefully avoiding obliteration • of any 
csecal vessels. 

(d) Closure of woimd about the appendix. 

I wish to emphasize the importance of steps b and c inas- 
much as I had the misfortune of having the appendix slough in 
one of my cases which is detailed below. Moreover, upon in- 
quiry I found that my experience was not unique, but that 
several colleagues had had a similar experience. 

Mrs. X., age forty, weight 240 pounds. Health always good 
except for an attack of dysentery eight years ago. During the 
month prior to consulting me she suffered from severe diarrhcea, 
the dejecta gradually assuming a bloody character, and were 
accompanied by severe cramps and tenesmus. 

Examination was difficult. Through the proctoscope the sig- 

*Read before the American Proctologic Society, June, ipio- 
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moid prolapsed markedly, was ulcerated, and bled freely. No 
amoeba were found. In spite of rest in bed, suitable hygiene, 
constitutional and local treatment over a period of three weeks, 
the patient did not improve and appendicostomy was proposed and 
accepted. I operated at the New York Polyclinic Hospital, March 
21, 1908. The gridiron incision was employed, the meso-appen- 
dix tied off in part, and the csecum at the base of tlie appendix 
sutured to the parietal peritoneum. While doing this the needle 
accidentally punctured one of the caecal arteries going to the 
appendix and it was tied. The wound was closed in the usual 
way. Three days later the appendix sloughed, and after a septic 
temperature of ten days a large mass of fascia came away. Con- 
valescence was uneventful from that time, but the two inevitable 
sequelse followed, viz., fecal fistula and hernia. The former 
closed in due time, but the latter still requires an abdominal 
belt. The colon yielded to irrigations through the fistula and the 
patient is well to-day except for the hernia which cannot easily be 
repaired because of the loss of fascia and the obesity of the 
patient. 

This experience stimulated tlie writer to a study of the 
circulation of the appendix from the surgical stand-point. . To 
gain a comprehensive idea of the'appendix as of any other part 
of the intestinal tract, one must refer to embryology. 

According to Huntington,' “ The differentiation of the 
small from the large intestine, marked by the appearance of 
the cjccal bud or protrusion, takes place in the ascending seg- 
ment of tlie umbilical loop a short distance from the apex. 
In the human embryo the caecal bud appears in the sixth week 
as a plainly marked protuberance, Nvhich grows very sloivly 
m length and circumference. It shoivs very early an unequal 
rate of development; the terminal piece not keeping pace in 
growth with the proximal portion is converted into the vermi- 
fonn appendix, while the proximal segment develops into the 
ca3cum proper.” 

Minot ' states that “ At six months the appendix is long 
atid slender, with a narrozv free mesentery, and is relatively 
much Ixrttcr developed than in the adult and is also less sharply 
marked off from the caicuni proper.” 
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Briefly, then, the appendix is the vestige of the original 
head of the cacum which failed to participate equally in 
development with the rest of that organ, and at a period prior 
to. the sixth month of embryonal life, not possessing a mesen- 
tery, derived its sole blood supply from the caecal vessels. 
The latter statement also holds true for the rudimentary and 
fetal forms of appendix, even in adults. 

The vascular supply of the appendix is usually as follows : 
the descending branch of the colica dextra forms an anas- 


Fig. I. 



A, posteriorileociccal artery (partly schematic); B, appendicular branch; C, cacal branch, 
D, constant, and E, variablelbranchesifromEceecal to appendix. 

tomosing loop with the ascending branch of the ileocolic. 
From this loop the anterior and posterior ileocsecal arteries 
spring and are so named from their relation to the ileum. The 
former supplies the anterior surface of the ileum and lower 
csecum but sends no branch to the appendix.® The posterior 
ileocascal artery (see Fig. i) passes back of the ileum close 
to the csecum, and sends branches to ileum, lower colon, pos- 
terior csecum, and appendix. The appendicular branch comes 
off from the posterior ileocecal near its origin. The caecal 
branch courses over the inner and back wall of the csecum close 
to the appendix, to which it sends one or more branches. 
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These two branches, then, of the posterior ileocsecal, viz., the 
appendicular and the cascal, are for all practical purposes the 
sole blood supply of the vermiform appendix. 

Parenthetically it must be remarked that the so-called liga- 
ment of Clido, the occurrence of which is denied by many 
anatomists and surgeons, but which according to that author 
exists in 10 per cent, of women, is a negligible quantity in 
connection with appendicostomy, since the appendicular artery 
which it is supposed to contain anastomoses witli mesen- 
teriolar-appendicular branches. 

The branch from the caecal above noted is constant and 
courses along the appendix on its mesenteric side, anastomosing 
with branches of the appendicular, while occasionally a smaller 
branch runs beneath the peritoneum opposite tlie attachment 
of the mesentery. 

The appendicular artery divides into several mesenteric 
branches, usually three to five, of wdiich tlie largest runs in 
the free border of the meso-appendix. It is for this reason 
that perforation is apt to occur where the mesentery ends from 
gangrene of the tip beyond this point.*’ In a number of dis- 
sections made by the writer on injected subjects tins arrange- 
ment of vessels was found regularly. These observations are 
in accord with the statement of Poirier, Charpy, and Cuneo 
viz. : " It is to be noted that this last artery (the appendicular) 
has slight anastomoses only with the crecal arteries; it is 
almost terminal and its obliteration should involve the necrosis 
of the appendix.” 

Remembering, then, tliat the caecal branch is the earliest 
and a constant source of blood supply to the appendix, and that 
the mesenteric branch is the more abundant in nearly all adults, 
also that the anastomosis between these vessels is ver}* limited, 
they being somewhat terminal in character, tlie precarious na- 
ture of the arterial stream to the appendix became evident at 
once as well as the importance of not interrupting the current 
of cither the caical or the mesenteric branch at operation if the 
Vitality of the appendix is to be maintained entire. In a given 
case where the anastomosis is unusually free, either branch 
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might be tied without danger, but at operation this point cannot 
be determined accurately, so the only safe clinical rule in prac- 
tice is to respect and preserve both vessels. 

At operation when uniting the csecum adjacent to the base 
of the appendix to the parietal peritoneum, no difficulties are 
presented in avoiding the csecal branches,. as, fortunately, these 
vessels indicate their position by visible pulsation. 

The mesenteric branches, however, require separate con- 
sideration. In some instances the appendix is so straight and 
the mesentery so narrow that it can be fixed in the wound at 
once. Most appendices, however, are falciform, as the mesen- 
tery is shorter than the appendix. To render their lumen 
fairly straight for the irrigating tube, it is necessary, to free 
the mesentery. There are two ways of accomplishing this. 
One is to ligate and cut the mesenter}’- at a point sufficiently' 
distal from the base of the appendix that the blood supply is 
preserved to that portion of the appendix which traverses the 
abdominal wall. This method insures a viable organ up to 
the skin surface, but is open to the objection that the tip be- 
comes gangrenous early and infection is apt to extend between 
the appendix and abdominal wound. 

The other method, which is the one here advocated and in 
practice found free from objections, allows the appendix to be 
straightened sufficiently while preserving the vessels intact. 
Dr. Tuttle has applied this method in all his recent cases with 
marked success. It is accomplished by separating the two 
layers of the mesentery at its juncture with the posterior mural 
peritoneum, beginning at its free border, and carefully displac- 
ing the cellular tissue with its contained appendicular artery 
and branches as far as necessary toward the appendix. The 
two layers of peritoneum are divided transversely up to the 
base of the appendix, turned in, and sewed to obliterate the 
raw space on the posterior abdominal wall. It is unnecessary 
to test at once the patency of the lumen as advocated by some 
surgeons. This step adds an element of danger from infection. 
However constricted the lumen at first, it readily dilates to 
sufficient size. The danger is not that the calibre will be too 
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small, but rather that it will be too large and leak faeces. An- 
other great advantage of leaving the appendix intact till the 
wound has healed is that it may then be amputated about one 
centimetre from the skin, the teat-like prominence thus left 
giving easy entrance to the tube. 

Further precautions are not to obliterate any arteries by 
ligatures, sutures, forceps, tension or torsion in fixing the 
appendix in a position where it does not rest naturally, or com- 
pression by closing the abdominal wound too snugly about it. 

Bearing these points in mind, the operation of appendi- 
costomy is on a par with an interval appendectomy as regards 
technic, speedy convalescence, and safety, the mortality being 
nil in my series of cases. Postoperative leakage of fseces and 
hernia, the two troublesome sequela; of appendicostomy, are 
also avoided. 

By practising this improved technic I am confident that 
results will be so satisfactory that appendicostomy will continue 
to grow in general favor over CcCcostomy in all cases where 
prolonged irrigation of the entire colon is indicated. 
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ANOMALOUS RENAL ARTERIES AND THEIR 
RELATION TO. HYDRONEPHROSIS. 


BY ARCHIBALD L. McDONALD, M.D., 

OF GRAND FORKS, NORTH DAKOTA, 

Assistant Professor of Anatomy in the University of North Dakota. 

The following variations are reported with a two-fold 
object: first, to discuss in some detail the more common 
irregular types of the arterial supply to the kidney; second, 
to call attention to the relation of such variations to operative 
procedures on the kidney and their importance as a causal 
factor in the development of deformities of the pelvis and 
ureter. 

The variations herein reported were found in subjects 
dissected in the Anatomical Laboratory of the University of 
North Dakota. Our records include too few subjects to 
attempt any statistical conclusions at present, but the following 
cases illustrate the more common types of variation.^ 

Case I. — Adult female, dead of tertiary syphilis. Kidneys and gen- 
itals otherwise normal, arterial system also essentially normal except that 
the superior mesenteric comes off the cceliac axis. The suprarenal receives 
a superior branch from the inferior phrenic, no middle branch, and an 
inferior branch from the accessory renal on the right side and from the 
renal on the left side. As shown in the drawing, the variation represents 
two types. On the right side, a truly supernumerary branch comes off 
the aorta about 4 cm. above the renal, passes behind the vena cava, and 
enters directly into kidney substance at the upper pole. On the left side, 
the single renal artery gives off a branch close to the aorta which is about 
6 mm. in diameter. This passes behind the ureter to the lower pole of 
the kidney, where it branches inside of the capsule. 

Case II. — Adult male, dead of tuberculosis. No other essential abnor- 
malities. On the right side the arterial supply to the kidney is normal, 
but there are three distinct renal veins, all entering the hilum behind the 
pelvis. On the left side two arteries of equal size come off the aorta at 
the site of the renal. One gives off the inferior suprarenal and itself passes 

^ Since the preparation of this article a report has appeared in the 
Jotirnal of th-e American Medical Association, by Drs. Eisendrath^ and 
Strauss, in which they give statistics on this subject from the Chicago 
dissecting rooms. These agree closely with those given by Quain and 
generally recognized by anatomists. 
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to the hilum, v;here it sends one branch behind the pelvis and two in front 
of it. A second branch, just above, crosses the first in front of the pelvis 
to the lower part of the hilum. A third branch is given off the aorta 
opposite the lower pole of the Iddncy, which it enters after passing in 
front of the ureter. These branches arc of about equal size, fully that 
of the radial. 

All examination of the endings of these anomalous 
branches indicates that they carry an important blood supply. 
In each instance the vessel gives off a considerable tuft of 

N0.I 
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branches inside the capsule. Injection material, ultramarine 
blue and shellac in methyl alcohol, was always found in 
these branches and in tb.c ncighlxiring tissue. I v.'as unable to 
detenuine the relationship of these branches to the main 
sujiply at the hilum. and the literature at mv dispo.'^al gives 
no additional light on the subject. 

Our anatomical concepts are usually fonned on the 
authority of some one or other of the standard texts. Such 
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pictures we are prone to apply to any and all subjects as 
constant structures. Even a limited experience in the dis- 
secting room is sufficient to convince one that the standard 
type is often modified in important particulars. A study 
of the more common variations is nearly as important as 
that of the general type. Most of the better anatomical texts 
give ample descriptions and explanations of the more frequent 
abnormalities. The works on operative surgery, however, 
give little or no space to some of them at least. 

Non 

AOflTA 



The accepted picture of the blood supply to the kidney 
is that of a paired renal artery, one to each kidney. Each 
artery divides, close to the kidney, into three or more branches, 
some passing in front of the pelvis and some behind. The 
pedicle consists of a single artery, vein, and ureter. Besides 
we may also think of several small arteries entering the capsule 
from the parietal branches. Variations of greater or less 
importance are described by anatomists as being present m 



anomalous renal arteries. 817 


about 20 per cent, of all subjects. These may be considered 
under one of three types; i. The renal artery, instead of 
being a single vessel from the aorta to the hilum may give 
one or more branches near the aorta. Such a branch may 
enter the hilum with the main blood supply or may enter 
at cither pole of the kidney, and may pass either behind or 
in front of the ureter. 2. There may occur one or more 
true supernumerary renal arteries from the aorta, either 
above or below the main branch. This extra vessel also 
may enter the hilum or either pole of the kidney and may 
pass in front of or behind the ureter. Such a vessel is more 
common on the left side and above the main renal. Accord- 
ing to Quain they are found in more than 3 per cent, of 
all cases and rarely four or more such branches occur. 
Accessor}' renal arteries of considerable size may come off 
from the parietal branches, inferior phrenic, or lumbar 
arteries, or from the spermatic or suprarenal vessels. These 
branches most frequently enter directly into kidney substance 
through the capsule. 3. When the kidneys are abnormal in 
position or shape, as horse-shoe kidney, etc., an abnormal 
l)Iood supply is commonly found. The main arterial supply 
may come off the aorta as a single or multiple branch, 
above or near the l)i furcation, from the inferior mesenteric, 
common or external iliac, or more often from the internal 
iliac arten*. 

Anatomically such variations are well recognized by such 
authors as Poirier, Sharpy, and Cuneo, Quain, Picrsol, 
Gerrish, Sal>oita-i\fcMurricli, Treves, Deaver, and others. 


Practically they arc of importance in two respects; first, as 
cause of unexpected hemorrhage complicating operations on 
the kidney: second, as a possible factor in the development 
of hy<Ironcphrosis. by causing pressure on the pelvis or ureter. 

The frequency of such aberrant and abnormal vessels 


sliouM he 
or ureter, 
in 'work*: 
kiuney i>: 


constantly in mind when operating on tlie kidney 
and would .^ccm to demand considerable attention 
flcvoted to operative surgery. Whenever the 


tound abnormal in position or shape, aberrant and 
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accessory branches should be expected, either at the hilum 
or entering the capsule. With a normal kidney such vessels 
are more dangerous because usually unexpected. They may 
be obscured by adhesions and thus injured without knowledge 
of their presence, or may be missed in clamping or ligating 
the pedicle, thus being a possible source of serious hemor- 
rhage. Accessory and abnormal renal veins are even more 
common than such arteries and are an occasional source of 
venous hemorrhage. Works on operative surgery give scant- 
or no attention to such possibilities in describing operations 
on the kidney. White and Martin, Keyes, DaCosta, Fowler, 
Binnie, Bickham, “ International Text-book,” and Keen make 
no mention of the possibility. Bryant speaks of irregularity 
in the blood supply and gives an illustration showing an 
accessory renal artery entering the hilum. ■ Jacobson and 
Steward, speaking of causes of death after nephrectomy, 
mention hemorrhage, where the pedicle is short and difficult 
to control or where there are aberrant renal vessels. 

The relation of such aberrant vessels to dilation of the 
pelvis and ureter is a disputed one, Mayo ^ reports that 
in twenty-seven cases of hydronephrosis anomalous renal 
vessels were present in twenty, and an obstruction was found 
in the ureter at the site of its relation to the vessel. In 
thirteen of these cases simple division of the vessel in question 
was sufficient to relieve the condition. Seventy-five per cent, 
of these vessels passed in front of the ureter. Dr. McCarthy 
in the same journal gives some interesting drawings which 
show the relation of the abnormal artery and the dilated 
pelvis. Gardner® gives an exhaustive discussion of the sub- 
ject of hydronephrosis, and considers the relationship of 
abnormal vessels in great detail. He cites three mechanisms 
by which such vessels may be presumed to cause hydrone- 
phrosis by compression of the pelvis or ureter : i, intermittent 
pulsation of the artery ; 2, continuous pressure by the vessel ; 
3, actual kinking of the ureter on such a vascular cord. 


"Journal A. M. A., May i, 1909. 

* Annals of Sotgery, October, 1908, 
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Dr. Gardner believes, however, that in many of the cases 
of hydronephrosis the aberrant vessel is not the primary 
cause of the condition. The drawings in both articles show 
a close relation between the vessel and the dilated ureter and 
pelvis. But they do not prove that the vessel caused pressure 
on a nonnal ureter, forming a stricture and dilatation. In 
fact, it is hard to see how such a vessel could affect a normal 
ureter or pelvis of a normal kidney in its usual position. 
Some go so far as to state that it is only because of the 
iiydroncphrosis that the vessel comes in relation with the 
ureter at all. There are, however, numerous cases of 
hydronephrosis where the aberrant vessel is the only apparent 
cause, and the relation must be recognized as one possibly 
of importance. One of three associated factors might be 
involved and with such a vessel lead to further changes 
in the pelvis or ureter. First, if there was a dilatation from 
any cause, such a vessel coming in relation to the dilated 
ureter might cause an angulation or stricture and represent 
the beginning of a hydronephrosis as shown in some of the 
drawings. Second, inflammatoiy' adhesions about the pelvis 
or ureter might be a factor with an aberrant vessel in causing 
dilatation of the ureter above a stricture. Third, mobility 
of ihc kidney may become an important factor. In a simple 
nephroptosis the ureter might form a kink over an aberrant 
vc.csel passing behind it and a .subsequent dilatation develop 
above such a point. Tins could hardly happen if the I'csscI 
were in front of the ureter unless the kidney were to fall 
forward over the vessel and rotate on its pedicle. 


The cnibryoJogical explanation is intcrcstixrg though not 
ah-ohstc. Kollmann, McMurrich, and Picrsol describe the 
nicsoncphro.s as a segmented structure receiving a scries of 
.arteri.al brandies Jrom the aorta. The permanent kidney 
develops alKiut outgrowtlw from the upper end of the ureter 
in ditTcrentinted mesendmne which gives rise to the 
glomeruli and wiccui.ar part of the kidney, at least. It is 
prob.able t'la? tbi^ tissue nho receives several l)ranche.s from 
the .aorta in the early stages of development, and that the 
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single renal artery is the result of fusion and obliteration of 
the extra branches. On such a basis it is easy to understand 
that variations as described simply represent an incomplete 
development, so that supernumerary vessels and high divisions 
of the renal must be very frequent. The truly aberrant 
vessels from the inferior mesenteric, spermatic, iliacs, etc., 
are doubtless explained as adaptation on account of abnormal 
position of the kidney and are a necessary accompaniment of 
such a condition. 



THE ANATOMY AND TREATMENT OF UNDE- 
SCENDED TESTIS; WITH ESPECIAL REFER- 
ENCE TO THE BEVAN OPERATION/'' 


BY ALEXIS V. MOSCHCOWITZ, M.D., 
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The quest of an efficient method of replacing the unde- 
scended testis within the scrotum has afforded abundant exer- 
cise for the ingenuity of surgeons, especially within the past 
decade or two. It is a barren year, indeed, when no new 
operation for undescended testis is published, and the galaxy 
of methods that we now possess is ample testimony that tliis 
field of surgerj' at least has not been neglected. This extra- 
ordinary inventive activity is in itself an indication of dis- 
satisfaction with the metlaods previously recommended, and 
my own experience corroborates this entirely. Up to witliin a 
few years I tried nearly all methods that appeared to me to be 
rational, but when 1 viewed my ultiihatc results, my feelings 
never even approached that of satisfaction. Since then, how- 
ever, my experience with the Bevan operation in eighteen cases 
has given me results so inimeasurably superior, that, from ni)' 
point of view, a satisfactoiy* operation for undescended testis 
has at last been attained. 

This operation involves so many anatomical and physio- 
lopcal problems, that I shall survey these before reporting to 


you my clinical experiences. 

The c.ausc of the descent of the testis is a matter of 
academic imjKirtnnce, and I tlicreforc shall refrain from dis- 
cussing it at length. Moreover, there is even now no una- 
nimiiy upon tljc matter. Of far greater importance is a cor- 
rect kno-.vic<!gc of the a.natomy of the imperfectly dcsccnrled 
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ANATOMICAL VARIETIES. 

Before I enter into a description of the anatomy of the 
parts in question, I must digress somewhat, in order to give a 
clearer definition of the abnormality under discussion. As 
will be seen, there are a number of varieties, and the anatomy 
of the parts is modified to a certain degree by the particular 
anomaly. 

I. Non-descent. — ^Without going at length into embryo- 
logical details, I would merely recall to you, that the primary 
genital anlage is placed in close proximity tO' the kidney, and 
before reaching its ultimate resting place in the scrotum it 
must pass along the posterior abdominal parietes and through 
the inguinal canal and upper parts of the scrotum. The testis 
may be arrested in any part of its course, and in consequence 
we may have the following anomalies : 

1. The abdominal non-descended testis. The testis is 
arrested proximally to the internal inguinal ring. 

2. The inguinal non-descended testis. The testis is arrested 
in the inguinal canal. 

3. The pubic non-descended testis. The testis is arrested 
just distally to the external inguinal ring, i.e., in front of the 
pubis. 

4. The upper scrotal non-descended testis. The testis is 
arrested in the upper part of the scrotum. 

II. Maldescent. — This variety differs from the preced- 
ing one in the important fact that the testis is not arrested any- 
where in its course. The organ is extruded through the 
external inguinal ring, just like a normal testis,; at this point, 
however, it fails to take its proper course into the scrotum 
and is deflected into other directions. When this occurs we 
may have the following three types of maldescent : 

I. The ingumo superficial maldescended testis. The testis, 
after its extrusion from the external inguinal ring, is deflected 
upwards and outwards, so as to lie upon the aponeurosis of- 
the external oblique, between it and the deep layer of the 
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superficial fascia. I have operated upon quite a number of this 
variety. 

2. The crural or criiroscrofal maldescended fcsiis. The 
testis lies in the upper part of Scarpa's triangle, or more fre- 
quently in the angle formed by the thigh and scrotum. Of 
this variety I have operated one case. 

3. The perineal maldescended tcsiis, in which the testis, 
after its extrusion from tlie inguinal canal, migrates into the 
perineum. I have seen two instances of this variety. 

SURGICAL ANATOMY. 

I have operated upon a considerable number of cases during 
the past twelve years, have made careful observations and 
notes in all, and shall endeavor to briefly place these before 
you. They have, I believe, a definite value, because they are 
not speculative ; on the contrary, they are actual findings which 
bear ver}' readily corroboration. 

1. The body of the testis is usually small, at most from 
one-third to one-half as large as its corresponding fellow, or 
as large as it should be for the age of the affected individual. 
In consistency the organ is distinctly softer tlian normal, but 
it retains absolutely the so-called “ testicular feeling.” This 
feeling is veiy^ important in the diagnosis of the position of the 
testis, particularly when the anomaly is accompanied by a large 
omental hernia. In a great majority of the cases the testis has 
a distinct mesentcty, allowing considerable mobility, particu- 
larly in a lateral direction. 

2. The epididymis is, as a rule, well developed, but is not 
infrequently separated from the body of tlic testis, 

3. The vas deferens is akvays of ample length. I cannot 
lay too great emphasis upon this point, because it has an impor- 
tant bearing upon the operative procedure. In fact, in many 
instances, the vas deferens is of unusual length and is found 
extending to the bottom of the scrotum, in tiie form of a loop, 
although the testis and epididymis may be situated within the 
inguinal canal or even within the abdomen. 

In regard to this point, I v.-ould take emphatic e.xception to 
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a recent statement of Katzenstein/ that the failures of most 
operations for cryptorchismus are due to the fact that the very 
elastic and short vas deferens retracts the testis, after it has 
been anchored in the scrotum. He attempts to prove his 
theory by attaching weights to equal lengths of spermatic 
vessels and vas deferens, isolated from a spermatic cord. No 
one doubts that this experiment will prove the well-known 
greater elasticity and resistance of the vas; but it would be 
utterly fallacious to deduct from this experiment, either that 
the vas is too short or tliat it is the cause of failures after 
operation. 

4. The processus vaginalis is, as a rule, in open communi- 
cation with the general peritoneal cavity, thereby converting 
the sac into a precursor of a so-called “ congenital ” hernia. I 
ought to make this statement with some hesitation, because a 
colleague has told me of a case in which there was an unde- 
scended testis, with a perfect tunica vaginalis and no accom- 
panying hernia. Personally I have, however, never seen such 
a condition. 

The nearest approach to such a condition came under my 
observation recently. The testis was high up in the inguinal 
canal and was accompanied by a large hernia of the congenital 
type. There was another sac in the scrotum, which contained 
a moderate amount of clear serum; the upper sac was invag- 
inated into the lower one. In other words, the hernia corre- 
sponded more to what is termed the “ infantile ” type. 

In approximately one-half of the cases, particularly in 
ose accompanied by large hernias, the vaginal process extends 
to the bottom of the scrotum. I wish to lay emphasis upon 
t e point, that in about one-half the cases the vaginal process 
does not extend to the bottom of tlie scrotum, because it indi- 
cates a divergence between the observations of the embryolo- 
gist and of the surgeon. The embryologist claims that the 
testis is always preceded in its descent by an outgrowth or 
prolongation of the peritoneum into the scrotum. Were this 
the case, we should have no trouble in demonstrating this pro- 


* Zentralblatt f. Chirurgie. No. 


31, 1910. 
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longation in every case of undescended testis. As a matter 
of fact, we do not find it ; at all events, I have never found it 
except in cases that are accompanied by a scrotal hernia of 
considerable dimensions. I believe that in these cases the pro- 
longation was pushed to the bottom of the scrotum by the 
advancing hernia and was not a pre-existing entity. 

Much stress has been laid by some surgeons upon the vag- 
inal process as an obstacle to the bringing down of the testis 
at operation. I believe this theory is erroneous for the fol- 
lowing reasons ; ( i ) It does not take into consideration the 

different lengths of the sac. (2) The testis is in reality a 
retroperitoneal organ, and its motility cannot, therefore, be 
affected by something outside of it. (3) Even when the neck 
of the sac is freed and ligated, the testis is no nearer to the 
bottom of the scrotum than before. (4) The most practical 
of all, I have never found the sac to give me the slightest 
difficulty in mobilizing the testis. 

The peritoneum forming the vaginal process, even when 
accompanied by old and large hernia, is exceedingly thin and 
delicate, requiring extremely careful and cautious dissection 
in order to liberate it. 

5. The spermatic cord is not gathered into a normal cord- 
like stnicture, but is spread out fanshape over a considerable 
area. The vas, as a rule, lies somewhat isolated from the 
other component parts of the cord. The spreading out of the 
structures and the already mentioned thinness of the serous 
membrane make the dissection and freeing of the sac a step of 
unusual delicacy. 

6. The spermatic vessels arc poorly developed. Both the 
veins and the spennatic arter}' possess a smaller calibre than 
nonnal. When the spermatic arterv^ is cut, the bleeding is 
slight, or at all events not nearly as free as in a normal case. 
I am also of the opinion that the small size and softness of 
the testis is due to Utis hj'poplasia. 

I now come to one of the most important observations in 
regard to the surgical anatomy of non-dcsccnded testis. It is 
this : the spennatic vessels arc deficient in Icn^t^th, and appar- 
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ently by the distance between the testis and the bottom of the 
scrotum. Whether this shortness is due to a congenital hypo- 
plasia, I am not prepared to say. It would also carry me 
into the realms of speculation were. I to decide off hand the 
question, whether the non-descent of the testis is due to the 
shortness of the vessels or whether the shortness of the vessels 
is caused by the non-descent of the testis. Arguing by analogy, 
similar anomalies have been noted in malpositions of other 
organs, e.g., malpositions of the kidney; and while I have no 
absolute proof, I am inclined, for want of a better theory, to 
assume that the non-descent is in a great measure due to the 
shortness of the spermatic vessels. 

It is also needless to add that at this time I speak only of 
the undescended testis, for in the maldescended organ the 
blood-vessels are of sufficient size and lengfth. 

7* The scrotum varies in size; this variation, I have found, 
depends upon the presence or absence of a hernia. If no hernia 
is present, the scrotum is verj^ small; but if a hernia is present, 
the scrotum is large, its size varying with the size of the hernia. 
Some writers lay considerable stress upon the non-development 
of the scrotum, both as a cause of the non-descent of the testis 
and as a cause of the inability to anchor the testis properly. 

I am positively of the belief that both these assumptions are 
erroneous ; first, because ' the scrotum accommodates itself 
easily to any size, either by a hernia, or by the replacing of 
one testis, or by the replacing of even both testes ; and second, 
because the embryological development of the scrotum is inde- 
pendent of that of the testes. 

There is not much to say of the anatomy of the malde- 
scended testis. The gross anatomy is like that of the nor- 
mally descended testis. Exceptions are to be noted mainly in 
the regional anatomy. Very frequent also is the presence of 
a congenital hernia. Above all, it is to be recollected that the 
cord as a whole and integrally is never too short, and after 
being freed from the surrounding structures, there is never any 
difficulty in transplanting or retaining the testis in the bottom 
of the scrotum. 
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REASONS FOR OPERATING. 

1. Every undescended testis is accompanied by a hernia, 
either actual or jwtential. Furthermore, in these herniae, the 
application of a truss is either impossible or painful. The 
use of the forked truss has in my hands not proven serviceable. 

2. The undescended testis is more subject to trauma than 
the normally situated testis. 

3. It is important to remember that the testis possesses 
two functions; (a) the elaboration of spermatozoa, (b) the 
maintenance of sexual characteristics. In undescended testis 
the burden of belief seems to be that the spermatogenetic 
function is either totally absent or reduced to a minimum. 
This has been ably proven by Haines, who showed in a con- 
vincing study that in pigs, in whom undescended testes are 
very common, the spermatogenetic cells are all absent. On 
the other hand, he showed that the interstitial and Sertoli cells, 
which he believes bear important relations to the maintenance 
of sexual characteristics, are preserved and are enormously 
increased in number. The preseiwation of the second function 
is therefore a paramount indication for a conservative opera- 
tion upon an undescended testis, especially in the young. 

4. Although it is claimed by many that the replacement 
of the testis within the scrotum restores its spermatogenetic 
function, I have not been able to convince myself of this 
entirely. In one case, in which I replaced both testes, sperma- 
tozoa were absent both before and after operation. However, 
even the possibility that the spermatogenetic function may be 
restored is, to my mind, an indication for operation. 

5. The not infrequently obscr\'ed development of malig- 
nant tumors in non-descendc<i testes should be considered as 
an indication for operation. I have seen one instance of this. 

6. An undcsccndcd testis is peculiarly liable to certain 
accidents, which may frequently threaten and destroy its life. 

I refer particularly to torsion of its spcnnatic cord. I have 
operated upon three cases of this nature, in two of which I 
was compelled to ablate the testis at the primarv' operation ; in 
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the third case I made an attempt to untwist the cord and pre- 
serve the testis, but was unsuccessful and had to ablate it at a 
second operation. De Quervain describes a peculiar accident 
in an undescended testis, by which either the body of the testis 
or its cord becomes strangulated by the pillars of the external 
ring. I have never seen a case of this nature. 

7. Extension of a gonorrhoea to a scrotal testis or meta- 
static involvement in mumps is sufficiently distressing, but 
these conditions in an undescended testis are very grave and 
may even menace the patient's life. 

8. A minor reason, perhaps, and yet not a negligible one, 
is the psychic depression under which adults suffer when only 
one, or worse still, when neither testis is in the scrotum. 

There is no contraindication, except perhaps extreme youth. 
This, however, merely implies a postponement of the operation 
to a suitable age. Personally I have decided upon the age of 
three as the lowest limit, and postpone operation in all younger 
cases, unless forced to operation by strangulation or other 
accidents. 


TREATMENT. 

First of all, I wish to emphasize that I do not regard a case 
of undescended testis as cured unless the testis is at the lowest 
part of the scrotum. I have had shown to me cases of so-called 
“ cure ” of an undescended testis, in whom the testicle was 
sometimes even as high as the upper third of the scrotum or 
front of the pubis. To call such cases “ cures ” is, to my mind, 
an evidence of a deplorable sense of satis^ciction. 

In view of the fact that I successive!^ tried nearly all 
methods of treatment that have been recommended, a short 
resume of my experiences may perhaps prova of some value. 
I shall try to demonstrate why these methods have largely 
been failures in my hands, and why I have fina ly settled upon 
the Sevan operation as ffie most satisfactory of all. 

I. One of the first methods of treatment for undescended 
testis was that advocated by Larigenbeck. Ipis consisted in 
massage, manipulations, and the application of a forked truss, 
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to prevent the testis from slipping back. I have tried this 
method faithfully in a number of cases, where for justifiable 
reasons I could not operate, but with the exception that the 
testicle may in favorable cases be retained outside of the 
inguinal canal, I have seen no benefits from tliis method. The 
truss causes much discomfort and retains the hernia but unsat- 
isfactorily. 

2. The objections to orchidectomy are so apparent that I 
shall not even mention them. I may add, that in former years 
I also was guilty of performing this operation, 

3. Replacement of the testis within the abdomen, with 
closure of the internal inguinal ring, has been suggested and 
carried out. With tlie exception of the fact .tliat it cures tlie 
hernia, I can see no advantage in this operation over non- 
interference, inasmuch as it exposes the testis to all the otlier 
dangers inherent to the non-descended organ, and is certainly 
not cosmetic. 

4. On the theory that the non-descent of tlie testis was due 
to a shortness of the vas deferens, I attempted in one case to 
lengthen the vas by unravelling it from the epidid}Tnis. I 
have not looked up tlie literature upon this point and do not 
know whetlier anybody has tried it before or after me. The 
result was a complete failure. The tlicor}% I have since 
learned, was based on a misconception, and I am now con- 
vinced, as I have said before, that tlie vas is always of ample 
length. 

. 5. Schuller’s operation.* Early in the study of the pathol- 
ogy’- of undescended testis, the presence of the open tunica 
vaginalis was regarded as the cause of die non-descent. The 
deslniction of this jx:ritoncal prolongation was therefore con- 
sidered as imperative. As advised by Schuller, this was done 
by dividing the tunica at the intcnial inguinal ring, forming a 
new tunica vaginalis from the lower part, and anchoring the 
testis to the scrotum by sutures. This operation has in my 
hand .succeeded in a small number of cases, but only in those 
in which the testis is already very close to the .scrotum; in 
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Other words, in milder forms of the affection. In more aggra- 
vated cases, however, when. even the slightest tension upon 
the cord becomes necessary, either one of two things happens ; 
the testis' tears loose from its anchorage in the scrotum and 
retracts to its original position ; or if the anchorage holds, the 
scrotum gives way and is invaginated and pulled up by the 
retracting testis. In order to obviate this, the method has 
undergone numerous modifications. 

(а) The fascial structures of the cord were sutured to the 
pillars of the external inguinal ring (Dowd, Kocher). 

(б) The septum scroti was incised, and the undescended 
testis sutured to its fellow of the opposite side. 

(c) The testis was anchored to the bottom of the scrotum 
by sutures passed through the latter, and tied over an external 
pledget of gauze. 

(d) Lanz’s operation.^ Sutures were passed through the 
testis; these sutures were then passed through the scrotum, 
left long, and fastened to a wire cage or to thigh, or,* according 
to some, even to the big toe ; the idea being that tlie continuous 
traction will so lengthen the cord that upon removal of the 
sutures the testis will stay in the scrotum. Ingenious as this 
idea appears, I have seen two recurrences after this operation. 

(e) A small incision is made in the bottom of the scrotum, 
through which the testis is extruded; the incision is closed 
snugly, leaving the testis outside, the idea being to leave it 
there until adhesions have formed, whereupon the incision is 
reopened and the testis replaced. The objections to this 
method are, (i) the dangers of infection, and (2) the uncer- 
tainty of the result. 

(/) Starr ^ fastens the testis to a wire splint, which is fixed 
on one end to the pubic bone and at the other to the scrotum. 

(g) Keetley-Torek. This operation is divided into many 
steps, consisting in a great measure of very delicate manipula- 
tions and complicated sutures. I shall not describe the opera- 
tion in detail, but in essence it consists of the following steps : 


* Zentralblatt fur Chirurgie, 1905. 

* Annals of Surgery, vol. xlviii. 
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Tlie testis is liberated and the hernia corrected. An incision 
is then made in the bottom of the scrotum, through which the 
testis is extruded. At a properly selected place an incision is 
then made upon the thigh, down to the fascia; the testis is 
fastened to this structure, and the two lips of the scrotal 
incision are sutured to the two lips of the thigh incision. The 
principle of the operation consists in the belief tliat the fixation 
of the testis to the thigh lengthens the cord. At a second 
operation, from three montlis to a year later, the scrotum and 
testis are liberated from the thigh, and the testis replaced 
within the scrotum. 

Excluding the technical difficulties, which, to my mind, are 
minimized by the originators of the operation, the operation 
possesses a number of objections. The postoperative course 
is not a very pleasant one for the patients ; they object to the 
continuous dragging upon the testis; and after the wounds 
have healed, their gait is worse than awkward; they arc 
troubled for a long time with a disagreeable eczema from the 
apposed skin surfaces, particularly in hot weather. The 
danger of infection is not small, and, finally, the necessity of 
performing two operations is not to be considered too lightly. 

For the sake of completeness, I may add ; 

6. Beck’s necktie operation,'’ which at best can only hold 
the testis outside of the external inguinal ring. 

7. ICirschner’s operation ® was published this year, and 
only goes to prove that the possibilities are by no means ex- 
hausted. A sort of bell-shaped receptacle is made for the tes- 
ticle, from a piece of the fascia lata of the patient (auto- 
plastic) , which is passed through a subcutaneous tunnel and is 
fastened to the superficial perineal fascia. 

8. Bevan’s operation." When I read Bevan’s original 
report, I- was at first inclined to be sceptical, believing that the 
division of such important parts of the spermatic cord must 
surely result in gangrene of the testis. Bevan’s report, how- 

* N. Y. Mcdiral Record, Atig. 12, 1905. 

* Lar.gcnbcck’5 Archiv., vo!. xcii, p. 

’ I.ariftcnbcck’s .Arebiv., vot. i.xxij, p. 1035. 
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ever, was so reassuring, that I determined to try the operation. 
Since then I have never had occasion to regret my decision. 

Before explaining to you tlie principles upon which the 
operation is based, I shall describe the operation in detail. 

1. The cutaneous incision is like that for the radical cure 
of inguinal hernia. The aponeurosis of the external oblique 
is split in the direction of its fibres. Retraction of the lower 
flap exposes Poupart’s ligament. 

2. The hernial sac is now isolated and freed from the 
spermatic cord. It is advisable to begin the isolation of the 
sac at the neck; when this is done, the peritoneal cavity is 
closed, either by transfixion and ligation, or by circular suture. 
It is perhaps needless to add, that when the testis is intra- 
abdominal, it is essential to first open the sac and extract the 
testicle from the abdomen. I have never seen the occasionally 
described adhesions between the testis and the peritoneum, due, 
as some authors claim, to a fetal peritonitis, which in turn was 
supposed to cause the non-descent of the organ. 

The distal part of the sac can be dealt with in three differ- 
ent ways: (a) it may be cut off close to its attachment to the 
testis; (b) it may be cut off at some distance from the testis, 
and a new tunica vaginalis formed; (c) it may be everted and 
sutured. I have used all three methods, and have obtained 
equally good results with all. I prefer the first method, because 
it saves time by not requiring any sutures. 

In isolating the sac there is one very important point to be 
observed. The liberation of the vas deferens from the sac 
must be carried out with exceeding care. The vas deferens 
should never be handled roughly, and should certainly never 
be pinched with forceps. The ultimate viability of the testis 
depends, as will be shown later, upon the small artery of the 
vas, a branch of one of the vesicals, and if this should be injured 
or thrombosed there is a grave danger of necrosis of the 
testicle. 

3. If the parts are now examined, there will be seen the 
vas deferens with its vessels, and the spermatic vessels, diverg- 
ing as they enter the internal inguinal ring; the former going 
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downwards and inwards toward the bladder, tlie latter almost 
directly upwards and slightly inward. 

The cord is now gauged as to whether or not it will permit 
transplantation. In minor degrees of non-descent, transplan- 
tation may be possible. If it is impossible to bring down the 
testis, traction upon the cord will readily show that the sper- 
matic vessels become taut, and not the vas deferens. 

In some instances freeing the vessels of all extrinsic fascial 
structures, by teasing and occasional snips with the scissors, 
will enable the testicle to be brought down. In most cases this 
will not suffice, and we have to proceed to the essential part 
of the Bevan operation, namely, the division and ligation of 
the spermatic vessels. 

The moment this is done, it will be seen that no matter how 
high up the testis may have been situated, there is not the 
slightest difficulty in bringing the testis down to the very 
bottom of the scrotum, particularly if the vas is freed down 
to the epididymis. 

4. The corresponding half of the scrotum is now stretched 
with the finger or dressing forceps, for the accommodation of 
the testis. There is never any trouble wdth this step, no matter 
how small and how shrunken the scrotum appears to be. Into 
tlie poclcet thus formed the testicle is placed without any 
anchorage, and in order to prevent any possible luxation, the 
neck of the scrotum is closed around the vas by an interrupted 
or circular suture. 

5. The radical operation for the hernia is now proceeded 
with, without any transplantation of the vas. In some in- 
stances I have adopted the Fowler operation, which diminishes 
the arc of the spermatic cord. In one instance I tried to gain 
space by liberating the deep epigastric vessels and slipping the 
testis behind the vessels, before transplanting the organ into 
the scrotum. I have found this, however, to be an unnecessary’ 
and bothersome refinement. 

POSTOPERATIVE COURSE. 

Not infrequently, on the second or third day after opera- 
tion, there is more or less exudation around the testis. 'WHicthcr 
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this is due to an infarction, or thrombosis, or to a diminished 
return flow, I am not able to say definitely, for the simple 
reason that I have never had occasion to reopen the wound. 
Under the application of a hot water bag, this exudation, how- 
ever, quickly becomes absorbed. In my earlier cases I rather 
dreaded this oedema and feared interference with the blood 
supply, but I have now become accustomed to it, 

RATIONALE OF BEVAN’S OPERATION. 

Bevan devised his operation upon a correct knowledge of 
the blood supply of the testis, and upon the important dis- 
covery, as I have already emphasized, that tlie inability to bring 
the testis down into the scrotum was due to the shortness of 
the vessels of the cord. 

For a long time it was assumed (Miflet®) that the sper- 
matic artery is an end artery, and that it is the sole arterial 
supply of the testis. Recent investigations (Griffiths® and 
Hill ) have, however, shown that this- is an error, and that 
the testis has an additional and very important blood supply, 
namely, the artery of the vas deferens, a branch usually of one 
of the vesical arteries. 

In order to prove this to my own satisfaction, from a phys- 
iological view-point, I performed a series of experiments on 
dogs at the Pathological Laboratory of the College of Physi- 
cians and Surgeons, through the kindness of Professor Mac- 
Callum. I divid ed the spermatic vesset^, ^p?^vi^^g_ the testicle 
in situ, and removed the testes at periods varying from four 
„ days to three wee^ afte r oper^ionT The testes were examined 
histologically, In^o instance dTd~gangrene occur. Micro- 
scopically, some of the testes, especially the earlier ones, showed 
some necrosis in the interior of the testis, but around the periph- 
ery the alveoli presented a fair state of preservation. Upon 
second thought, I have come to the belief that I removed the 
testes too soon after operation, not permitting sufficient time 
for regeneration. While my experiments are therefore not 


’ Langenbeck’s Archiv., vol, xxiv. 

’Journal of Anatomy and Physiology, vol. xxx, p. 81. 
“American Journal of Anatomy, 1909, p, 463. 
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entirely convincing in affording a proof of perfect preservation 
of the testicular tissue after ligation of the spermatic vessels, 
they do prove the important point, namely, that the testis does 
not become gangrenous. When we consider that undescended 
testes, as shown by Haines, are in all probability non-spermato- 
genetic, the problem after all, whetlier the alveoli of the testis 
are destroyed or not, is a matter of small consideration. 

If further proof were wanting, tlie results of the Sevan 
operation speak for themselves. In no case of my series did 
necrosis of the testicle occur, and the preservation of erectile 
power is, to a certain extent, proven by the maintenance of 
perfect potentia cccundi in one adult case of bilateral unde- 
scended testes which I operated. 

RESULTS. 

I have operated on eight een patient s by the Sevan method. 
Fourteen were operated at Mount Sinai Hospital, and four at 
the Har Moriah Hospital. Inasmuch as four were bilateral, I 
have perfonned the operation twenty-two times. The first 
case was operated upon July 26, 1905, the last case in August, 
1910. I have kept most of these cases under continuous 
observation, and I may add that with the e xception of my 
second case, in which the testis i s even more atrophic than at 
the time of the operation, the final result is more than satis- 
factor>^ Primary union resulted in every instance; there is 
no recurrence of the hernia; the testis is freely movable and 
in the very bottom of the scrotum. In other words, all these 
patients can be legitimately regarded as completely cured, as 
far as the descent of the testis and the hernia is concerned. I 
do not believe that any other operation for undescended testis 
can establish a record comparable to this. 

The purpose of this paper is therefore an advocacy of the 
Bevan operation. I do this not only from a sense of pleasure 
over the results that it has afforded me, but also lx:cause the 
operation, if the infrequency with which the operation has 
found its way into the literature is a criterion, has thus far 
found few adherents. 



RESECTION OF THE MALE RECTUM FOR CANCER, 
. BY THE COMBINED METHOD IN TWO STAGES* 

FIRST STAGE UNDER SPINAL ANASSTHESIA. 

BY WILLIAM C. LUSK, M.D., 

OF NEW YORK, 

Assistam Visiting Surgeon to St. Vincent’s Hospital. 

A MAN, age twenty-seven years, machinist by trade, had 
mucous discharges from the bowel for six months prior to 
operation, with passage of blood only two or three times. He 
had lost about twenty-seven pounds in weight. In the anterior 
wall of the rectum, was a tumor whose lower limit was between 
one and a half and two inches above the upper margin of the 
internal sphincter, while above, it reached to the anterior valve 
of Houston. It measured transversely from about one and a 
half to two inches. A microscopic diagnosis of adenocarcinoma 
was made. 

Wishing particularly in the case of this very young man to 
preserve the normal bowel control which would enable him to 
continue unhandicapped a life of usefulness, it was concluded 
to perform, if possible, resection of the rectum. To determine 
whether or not resection could be accomplished, it was quite 
essential that the abdomen be first opened, to ascertain, first, 
whether the tumor was adherent to the base of the bladder, and 
second, whether the sigmoid flexure above the disease was 
capable of sufficient descent to re-establish the continuity of 
the bowel. 

Perhaps the greatest objection to attempting resection of 
the rectum is the prolonged anaesthesia needed for its accom- 
plishment. It was reasoned that if spinal anaesthesia could be 
utilized for the abdominal portion of the operation, then the 
rest of the operation through the posterior route could be done 
under ether at a second sitting on the following day, and the 
period of ether anaesthesia thus considerably shortened. 

* Case presented before the New York Surgical Society, Oct. 12, 19 ^ 0 . 
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The administration of spinal anesthesia in a way to secure 
analgesia of the abdomen has been scientifically worked out 
by Barker/ who employs therefor a particular posture of the 
patient and as anesthetic a stovaine-glucose solution having 
a specific gravity much heavier than that of the spinal fluid. 
The patient is placed in Barker’s position by laying him on 
his side on a flat table with his hips elevated on a block one 
inch thick, and his head and neck raised as nearly vertical as 
possible. This posture throws the spinal column and cord into 
a position of lateral curvature, die most dependent point of 
which is about the mid-dorsal region, to which level the spe- 
cifically heavy stovaine-glucose solution gravitates when in- 
jected at the midlumbar region, and exercises tliere its paralyz- 
ing effect on all of the cord below. The head and neck are 
elevated so as to keep the locality of the foramen magnum 
beyond the reach of the specifically heavy stovaine solution. 
The elevation should be maintained for a time following the 
operation. When the patient is turned on the back the locality 
of the dependent point in the spinal cun^e is not materially 
altered. If the patient remains on his side, analgesia is confined 
to the side on which he is lying. In manoeuvring to secure 
as much Trendelenburg position as possible for use in this 
case without too much lowering of the head, it was found 
that by raising the foot of the table so as to incline tlie latter 
about 4 degrees, and then placing the hips on a sand pillow 
about one and a half inches in thickness, tlie head and neck 
being at the same time propped almost upright, the foramen 
magnum still lay well above the level of the dorsal dip. This 
posture was therefore employed both for the lateral position 
during the administration of the injection, and afterward for 
the dorsal position as well, to which latter, in order to allow 
the pelvis to tilt forward, there was added the support of 
tlie tliighs in the flexed position by sand bags and pillows 
bencatli the knees. It was found at operation that this dorsal 
{X)sture fulfilled all the requirements of the Trendelenburg 
position. It can be seen that spina! anresthesia for the .<^econd 
stage of this operation, at least with the use of a specifically 
heavy anresthetizing solution, would be contraindicated, on 
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account of the necessity in it of lowering the patient’s head 
while anastomosing the bowel ends. 

The patient was prepared for operation by the administration 
of castor oil on the preceding third and second nights, followed 
on the day and night immediately before operation by enemata, 
which were repeated until the abdominal wall was a little re- 
tracted, and the administration of deodorized tincture of opium. 

Except for the two-stage feature, the operative procedure 
in this case of resection of the rectum was quite similar to that 
in another case already illustrated by the writer.^ 

First Stage, June 24, 1910. — Spinal anzesthesia was admin- 
istered in the lateral posture, and right afterward the patient 
was placed in the dorsal posture, as above described. The 
puncture was made between the second and third lumbar ver- 
tebrae, about 10 c.c. of spinal fluid were removed as a pre- 
ventative against vomiting and headache, and then 0.06 gramme 
of stovaine * was injected. Complete analgesia up to a level 
about two inches above the umbilicus was quickly produced 
and lasted just 50 minutes. The abdominal wall was perfectly 
relaxed. The analgesia terminated abruptly, and the pain for 
the remainder of the operative procedure was deadened with a 
surprisingly small amount of chloroform. The abdominal opera- 
tion lasted 154 hours. It took a few minutes longer to effect 
the posterior drainage opening. The operative steps were as 
follows ; Median abdominal incision. The prerectal space was 
first opened up presenting a normal cleavage between rectum 
and bladder, thus establishing at once operability. The sigmoid 
flexure was estimated to be capable of sufficient descent to permit 
of resection, there seeming to be a sufficiently long sigmoid loop 
with a mesosigmoid of a proper anatomical formation to permit 
the. piece of bowel above the disease, after being freed by 
division of the mesosigmoid proximal to the arterial arcades, 
to be brought about six inches below the left common iliac artery. 
The rectum was then freed behind, the internal iliac and superior 
hemorrhoidal arteries were isolated and tied, the lateral neuro- 
fibrous attachments of the rectum to the pelvic wall (pelvirectal 
attachments) were isolated and cut, thus mobilizing the remaining 

* The anesthetic solution here used was made according to Barker’s 
early formula, which was stovaine, lo per cent., and glucose, S cent. 
Later Barker used a solution containing stovaine, 5 per cent., and glucose, 

5 per cent. 
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paraprocteal attachments so that in the second stage they could 
be hooked downward with the finger through the posterior wound 
and severed widely, and both peritoneal leaves of the meso- 
sigmoid were cut, and two sigmoid arteries isolated and tied 
proximal to the arterial arcades. The left peritoneal attach- 
ment of the sigmoid was cut high in the iliac fossa and the 
corresponding piece of bow'el stripped out of its bed to allow 
a maximum descent of the freed segment. The posterior 
lymphatics of the rectum were infiltrated up to the site of 
entrance into the bowel of the superior hemorrhoidal vessels. 
The peritoneal opening was narrowed by drawing together its 
edges at the upper portion of the pelvic cavity with three 
stitches, behind the liberated bowel. A 20-inch-long rectal tube 
was inserted into the bowel for the escape of wind. It did 
not reach quite through the entire length of the freed loop. 
The tube was rather stiff, and soon after finishing the operation, 
fearing that it might cause undue pressure on the bowel up 
in the iliac fossa, it was drawm down about eight inches. The 
deep abdominal wound was supported by three kangaroo stitches 
in anticipation of the ether anaesthesia to be administered on the 
following day. A drainage opening was finally made alongside 
the coccyx into the retrorectal space. 

Immediate Result . — There was not a particle of shock. There 
was no nausea, headache, or abdominal distention. The patient 
began to drink water three hours after the completion of the 
operation, and was able to take it freely. He also took during 
the afternoon and evening twelve ounces of milk. He passed 
a comfortable night. The next morning just before operation 
the rectum was washed with a borax solution \vhich removed 
considerable mucus, and the tube introduced on the previous 
clay was withdrawn. The patient was given Magendic minims 
vii and atropin grain 1/50 an hour preceding operation. 

Second Stage, June 25, 1910. — Patient anresthetized in the 
position for beginning the operation, which was on his left 
side with thighs and knees semiflexed, starting with chloroform 
50 that there should be as little straining as possible, and then 
changing to ether. There was in this way no stniggling. The 
sphincters were then stretched, and with a gauze wipe the rectum 
was determined to be practically dry. An inch wide strip of 
gauze soaked in a chinosol solution i in 500, was introduced 
into the lower rectum and anus for their disinfection, until 
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the time for opening the bowel should arrive. The posterior 
approach devised by myself® was utilized. This consists of a 
central incision which diverges at the coccyx from the median 
line to pass through one ischiorectal fossa, avoiding the inferior 
hemorrhoidal nerves, with two wide lateral cuts, the reflection 
of the coccyx in one of the lateral flaps, and the removal of the 
portion of the sacrum below the inferior lateral angles. In 
making the posterior incision there was free bleeding from but 
three or four small points in the soft parts. There was some 
hemorrhage in dividing the sacrum, which soon became self- 
arrested. There seemed to be no median sacral artery. The 
lateral paraprocteal attachments of the rectum were easily hooked 
down over the finger and severed. A middle hemorrhoidal 
artery lay in these structures on the right side, which on division 
spurted freely, this notwithstanding the preliminary ligature of 
the internal iliacs. The left middle hemorrhoidal artery was 
dissected out and tied before severance. The bowel was freed 
down to the upper level of the internal sphincter.- A narrow 
iodoform strip was now passed up along either side of the bowel 
into the peritoneal cavity, and one anteriorly, and a temporary 
gauze pack was made to occupy the wound cavity to protect 
against infection during division of the bowel. The bowel was 
clamped across an inch below the tumor just above the internal 
sphincter, and severed close to the clamp. The severance was 
made according to the technic of Kraske, by interrupted cuttings 
and the placing of traction loops of heavy silk at intervals along 
the margin of the distal segment as it became freed, for the 
subsequent control of the edge in suturing. The patient was 
now put in Kraske’s dorsal position, with high elevation of the 
. hips and thighs flexed over the abdomen, for suture of the 
bowel ends. The bowel was sectioned above the tumor opposite 
the site of entrance of the superior hemorrhoidal vessels, which 
was just beyond the indurated posterior lymphatics. A higher 
division of the bowel would not have left enough to re-establish 
the continuity of the gut. In dividing across the mesenteric 
border of the descended gut, there was a marginal artery which 
spurted freely. The portions of the peritoneal leaves of^ the 
mesosigmoid which remained attached to the freed proximal 
end of bowel, causing the latter to curl a little on itself, were 
cut where they exercised restraint to the straightening out of 
the gut. 
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The bowel ends were sutured together for most of the circuit, 
with interrupted sutures of stout iron-dyed twisted silk tied 
on the inside, and a few chromic sutures placed externally 
effected the final closure. Celloidin linen thread for the inner 
stitclies would probably be preferable to silk. A stout full- 
cur\'ed round needle was used. Care was taken to include 
serous surfaces of the proximal segment within the grasp of 
each stitch. The mesenteric attachment of the proximal segment 
lay in the posterior median line of the anastom.osis, at which 
site serous surfaces were brought into the line of union by a 
Maunsell mesenteric stitch. For the avoidance of stricture, care 
was taken to make an even coaptation of the mucous edges, 
the latter being first caught with sutures (which’ included the 
edge of the serous coat of the proximal segment) at intervals 
at opposite points, and then by traction on any two of these 
adjoining stitches the mucous edges would be held evenly in 
apposition while deeply placed stitches, including about half 
an inch of either margin, were passed and tied. When the 
anastomosis was completed, the temporary gauze packing was 
removed, and a gauze strip soaked in glycerin was placed gently 
upward along either side of the bowel and in front of the lower 
portion of the sacrum. There was no drain placed near the 
suture line. In fact the levatores ani were drawn together 
directly over the posterior portion of the suture line in the 
hope of getting an early adhesion here with serous surface 
that would fortify the union. The lateral muscular cuts were 
each approximated with two or three chromic sutures. A small 
double-barrelled tube drain was inserted through the anus. 

Result . — Recovery uneventful except for the development of 
a small fistula on the eighth day, which was one day before 
the bowels were moved. Highest temperature 101° on the 
seventh day. Tincture opii deodorat. administered. The patient 
did not suffer from abdominal distention. He expelled wind 
freely through the tube in the anus. On the fourth day the 
glycerin gauze drains were removed, on the sixth day the two 
lateral iodoform strips were taken out. and on the seventh day 
the anterior one. The interior of the bowel was syringed every 
day with a chinosol solution, 1 in 500, and on the fifth day 
tb.c daily injection of a little olive oil wa.s begun ns well. The 
rcfiux from these syringings was practically always clear. When 
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the bowels were moved on the ninth day, all the discharge, which 
was watery, came through the posterior wound. At the same 
time the effort to discover the fistulous track into the bowel 
with a probe was unsuccessful for some days. The opening, 
which was not large, was located anterolaterally on the right 
side. The patient had lain chiefly on his left side, toward 
which the bowel evidently sagged, thus removing the suture 
line on the right, side from a perfect apposition with the sur- 
rounding tissues and consequently interfering with the oppor- 
tunity for a supporting adhesion to form at this portion of the 
periphery. The leakage may, however, have been due to in- 
fection. The lateral cuts healed by primary union, as did also 
the abdominal wound. 

The wound has gradually closed. Since the middle of Sep- 
tember there has been no fecal leakage, and during the past 
ten days (prior to October 12) escape of wind through the 
fistula has been noticed but twice. (On November 7, the fistula 
had completely healed.) The sphincters functionate normally,- 
and there is no stricture at the seat of anastomosis. The patient 
has regained his normal weight. (On November 7, he had 
gained 36 pounds.) 

Dr. Crowell who examined the specimen, reported that 
the tumor had apparently been excised beyond the limits of 
the. disease. Sections at three levels at the upper part of the 
indurated posterior lymphatics showed evidence only of an 
inflammatory process. 

Special Considerations. — i. The abdominal portion of the 
combined operation in resection of the rectum may be done 
under spinal anaesthesia without’ any shock. 

2. Lumbar puncture can be made a very simple procedure 
if the needle be introduced in a direction forward and very 
slightly inward just lateral to the interspinous ligament. The 
skin should be nicked about one-third of an inch from the 
median line at the site of introduction of. the needle. The 
first deep guide is the ligamentum subflava which offers its 
resistance to the needle point, and next is the dura beneath 
it, puncture of which with a needle not too sharply pointed, 
can usually be felt, or may even be heard. The writer has • 
employed this technic on occasion, always satisfactorily, for 
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several years, but wishes to acknowledge that a similar technic 
has recently been published by H. T3'rrell Gray ^ who, using 
the same deep g^iides, directs the point of the needle inward 
and a little upward toward the posterior median line of the 
dura. By tliis method one can be readily guided by the sense 
of touch, which latter, in a median puncture where the needle 
must traverse the dense supraspinous and interspinous liga- 
ments, would at least have little delicacy. Gray reports that 
in 200 cases of lumbar puncture by the metliod described, 
he touched a nerve twice with no other ill result than momen- 
tary pain, and once in a case of fracture of the base of the 
skull, with resulting cessation of respiration for a consider- 
able period of time, apparently excited by a definite movement 
of the needle. The writer uses a platinum needle with an 
extremity cut diagonally at such an angle as to make a short 
oval opening and a point that is not too sharp. 

3. Barker brings out the fact that stovaine solutions may 
be boiled at 115° C. for 15 minutes without loss of potency. 
Another factor in tlie use of stovaine is, that sodium carbonate 
or other alkaline fluid neutralizes its action, so the injecting 
syringe and needle should be boiled in plain water. 

4. Since in this case only just enough bowel could be 
liberated by the abdominal route to reunite the ends after ex- 
cision of the disease, cutting tlie attachments upward into the 
iliac fossa, a resection of the bowel with end-to-end suture 
could not have been accomplished by the posterior route alone, 
much less an implantation within the denuded sphincters. 

5. Since the preliminar}' ligature of the internal iliac 
arteries did not control the hemorrhage from the middle 
hemorrhoidal branches, its chief advantage in the male must 
be for limiting the hemorrhage in the making of a posterior 
or perineal approach. Technic: The internal iliac arteries can 
be very easily isolated for ligature by passing the finger be- 
neath the fascia propria recti, locating the bifurcation of the 
common iliac, which is situated about one inch lateral to the 
promontory, and stripping with the finger, using some* force, 
from the angle of divergence of the two vascular trunks, 
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downward and backward along the anterior border of the 
internal branch. The fascia teases through and the artery 
raises off from its accompanying vein. This procedure, done 
by the sense of touch, facilitates very greatly ligature of these 
vessels. It was practised in this case. For stripping the 
artery free, it is better to stand on the side of the patient cor- 
responding to the vessel, but in passing the ligature, it is 
better to stand on the side opposite to the vessel. 

6. The surgical importance of the lateral pelvirectal attach- 
ments ® may well be again emphasized. The severance of these 
unyielding, fascial, nerve-supporting connections between 
rectum and pelvic wall, extending from just below the level 
of the ureter to the fourth sacral foramen, is very important 
in the mobilization of the rectum. 

7. The posterior approach here employed gives a broad 
operative field for performing the anastomosis, affords good 
drainage, and is easily closed around the drainage opening. 
It has healed promptly in two cases where it has been used, 
re-establishing firm support. 

8. When, in resecting the rectum by the combined opera- 
tion, the bowel is divided through the posterior wound after 
having packed off the peritoneal cavity, and a tight anastomosis 
made with a complete circular suture, the danger 'of fecal 
infection of the peritoneal cavity must be nil. 

9. If the mucous edges of the bowel ends be evenly coapted, 
provided union take place, there should be no stricture. 

REFERENCES. 

^ Barker : British Medical Journal, 1907, i, p. 665 ; and Ibid., 1908, i, 
p. 244. 

“Lusk: Surgery, Gynaecology and Obstetrics, ix, 1909, p. 491 - 
' Lusk : Ibid, and Surgery, Gynaecology, and Obstetrics, vii, I 908 < PP- 
205-207, 222. 

‘Gray: Lancet, 1909, ii, pp. 913, 991. 

‘ Lusk : Surgery, Gynaecology, and Obstetrics, ix, 1909, p. Soi- 



FRACTURE OF THE TARSAL SCAPHOID. 


WITH A REPOftT OF CASES TREATED BY OPERATION. 

BY W. R. MacAUSLAND, M.D., 

OF BOSTON, MASS., 

Orthopa:dic Surgeon to the Carney Hospital and to the Burrage Hospital ; 

Assistant in Orthopaedic Surgery in Tufts Medical School, 

AND 

B. E. WOOD, M.D., 

OF BOSTON, 

Assistant to the Orthopedic Surgeon, Carney Hospital. 

The treatment of two cases of fracture of the tarsal 
scaphoid, in the Orthopaedic Department of the Carney Hos- 
pital within three months of each other, makes timely this 
report and a review of tire literature of previously reported 
cases. Practically no mention is made in our latest text- 
books on fractures of the tarsal scaphoid other than that 
made by Stimson to the effect that its occurrence is rare, 
except with other tarsal fractures. 

Fracture of the scaphoid is due usually to violence from 
falls, received either in forced dorsal or plantar flexion. In 
striking so, the scaphoid transmits tlie whole force of the 
violence. 

Slight twists occasionally accompanied by a Pott’s fracture 
can result in a fracture of the scaphoid. The local sign is 
the swelling from disturbance of circulation and trauma, 
exaggerated when a dislocation of the fragment has taken 
place. Tenderness over the scaphoid on the inner side depends 
largely upon the time elapsing after the fracture. 

Ankle-joint motions in flexion and extension are normal, 
hut when forced arc accompanied by pain referred to the 
scaphoid. The midtarsal motions arc markedly restricted. 
The foot is held in slight eversion, and practically no in- 
version is possible. Both the lateral and anteroposterior radio- 
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grams will show the fracture and displacement. The treat- 
ment in these cases is conservative for at least the first few 
days. If the displaced fragment can be reduced and the 
foot held in inversion, we may expect a good functional result. 
If, however, this is impossible, operative treatment should be 
at once begun. This fracture, located as it is, and so important 
to the normal arch of the foot, will not permit of any laxity 
of treatment. The whole static mechanism of the limb is 
involved and is readily thrown out of plumb by an irhproperly 
reduced' fragment or malunion. "We believe that operative 
interference resorted to early, not only is safe, but insures 
better function and less static disturbance. 

Operative Treatment . — This consists of {a) cutting down 
upon the fractured scaphoid and taking out the fractured 
portion; or (&) making an excision of the scaphoid in toto, 
leaving as much of the periosteum as possible in order that 
regeneration of bone may take place. This latter procedure 
is especially satisfactory, as the remaining scaphoid is usually 
crushed and will develop hyperplastic tissue. The new bone 
formed will more perfectly fit the space left when proper in- 
version of the foot is obtained. Following this, the foot 
should be inverted and placed in plaster of Paris for three 
or four weeks, after which the plaster should be removed 
and the foot held by spiral strapping. Later a light spring 
plate is useful to relieve the operated region from strain in 
weight-bearing. After six or eight weeks, baking and massage 
will help to increase the circulation and restore the tonicity 
of the foot. Passive motions should then be encouraged, 
and the patient given crutches. A good functional result was 
obtained in the two cases reported below. 

Hoffman calls attention to the rarity of these fractures, 
and finds only twenty-two reported in the literature. He 
states that diagnosis can only be, positively made by the use 
of the radiograph. He recommends plaster dressing in acute 
cases and operative interference in obstinate and deformed 
cases, thereby leaving the periosteum to develop new bone. In 
the severe cases, with arthritic changes, he excised the whole 
scaphoid. 



Fig. I. 



K M. Fmctureof tar?a] i.Mpho:(l with di-;loc.it!on of fragment, T.ahcn 
before operation. 
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Deutchlander states that conservative treatment is useless. 
This experience is corroborated by Bahr, who has excised one 
scaphoid in ioio, and the displaced fragment in one other. 
Deutchlander’s results in two cases have been good. 

Case I. — ^R. M., age sixteen. Patient entered the Ortho- 
pedic Department of the Carney Hospital March 2, 1909, and 
gave the following history : 

Family History. — Negative. 

Present Illness . — Six months ago fell from a door-step and 
at that time seemingly injured the right ankle only. Left ankle 
was lame but did not cause any great amount of inconvenience. 
Two months after, patient turned left ankle and has had pain in 
the region of the inner side of scaphoid ever since. Condition 
has gradually grown worse. 

Physical E.x'amination . — Left foot held slightly in a position 
of eversion and a prominence noted on the inner side of scaphoid. 
Ankle-joint motions were good. Inversion and eversion at the 
midtarsal joint, especially the former, limited. Tenderness over 
prominence corresponding . to inner head of scaphoid. X-ray 
taken (see radiogram. Fig. i). Diagnosis: fracture of tarsal 
scaphoid. Referred to House. 

March 3, 1909: Ether; operation. An incision about three 
inches long was made parallel to tire dorsum of the foot (It), 
and over the inner side of the scaphoid. Fascia and periosteum 
were divided and separated from the scaphoid. The scaphoid 
bone was soft and there apparently was no attempt made at 
repair. Owing to inability to correct the foot in inversion the 
scaphoid in toto was excised. 

A correct position was possible following this procedure. 
Chromic catgut was used to sew fascia and periosteum together, 
while the assistant so held the foot in inversion as to practically 
obliterate the cavity previously occupied by' the scaphoid. The 
skin was closed with catgut and the foot placed in a light plaster 
cast in marked inversion. Good ether recovery and uneventful 
convalescence, ^vlarch 8 , 1909, discharged from House. 

Subsequent treatment was removal of cast in four weeks, 
followed by spiral strapping and a light spring plate to support 
the longitudinal arch until the musculature was redeveloped. 
\V};cn patient was last seen functional result was excellent. 
Since then, has been lost .sight of. 
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Case II. — W. F,, thirty-nine years, single. 

Family History. — Negative. 

Personal History. — Negative. 

Present Illness . — Five months ago fell 22 feet from a scaffold, 
landing mostly on left foot. Has had pain in ankle and used 
crutches to walk since the accident. Had strapping and bandag- 
ing without relief. 

Physical Examination . — Left ankle prominent and enlarged 
over scaphoid. Ankle-joint motions limited only in extremes. 
Midtarsal joint motions markedly restricted and accompanied 
by pain referred to region of scaphoid. Considerable muscle 
spasm and rigidity. Foot in position of valgus, which cannot be 
corrected. Considerable thickening around the scaphoid. Pho- 
tographs taken (see photographs. Figs. 2 and 3) ; radiogram 
taken (see radiograms, Figs. 4 and 5). Diagnosis: fracture of 
tarsal scaphoid. Eeferred to House. 

June 9, 1909: Ether; operation. A semicircular incision 
made and the same technic followed as in the above case. Only 
the fractured portion of the scaphoid bone was removed. No 
attempt at union could be seen. Wound was closed in usual 
manner, and foot put up in an inverted position. Uneventful 
convalescence. Removal of plaster cast in four weeks. Strap- 
ping and plate used. Baking and massage were useful in attain- 
ing better circulation and function. Result: a good functional 
foot. 

Conclusion. — Fracture of the tarsal scaphoid, although 
rare, may occur without fracture of other tarsal bones. In 
both cases swelling and tenderness existed over the scaphoid. 
Ankle-joint motions were normal, but a marked limitation in 
inversion was present and in abduction at the mediotarsal 
joint. Correction could not be attained by manipulation. 

The scaphoid in structure was found in both cases to be 
a good deal like the softening occurring in old ununited in- 
tracapsular fractures of the head of the femur. 

Excision of the scaphoid seems justifiable and remarkable, 
in that the static condition of the foot is not weakened but 
markedly improved in the two reported cases by this pro- 
cedure. In new cases where the injury has just occurred. 
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die deformity occurring would suggest the foot being put in 

Blaster in a marked varus position. 

Lange, of Cincinnati, covers some of the .methods of 
recognizing such fractures, and believes them to be more 

numerous since the use of radiography. 

Nippold calls attention to errors in diagnosis on account 

of accessor)^ sesamoids. 
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CHARLES ROBERT BELL KEETLEY, F.R.C.S. 


Mr. Charles R. B. Keetley died at Brighton, England, 
on December 4, 1909, of heart failure, in the sixty-second 
year of his age. It is especially proper that the Annals of 
Surgery should record an appreciation of the character and 
work of Mr. Keetley, who was one of the founders of the 
Journal, and who during the earlier years of its history was a 
very frequent contributor to its pages, and who during his 
Avhole subsequent life remained its warmly interested friend. 
The first paper in the first issue of the Annals of Surgery 
was from the pen of Mr. Keetley. The title was “ On 
Removal by Scraping out of the Marrow of Long Bones, and 
Especially on this Proceeding as a Treatment of Osteomy- 
elitis. ” This paper displayed in a marked manner the 
peculiar characteristics of Mr. Keetley’s mind, — ^his avidity 
for new truths, his readiness to accept and act upon the experi- 
ence of others, and his own ingenuity and resourcefulness in 
the working out of new ideas. In this article Mr. Keetley 
struck the keynote which has characterized the Annals of 
Surgery throughout its entire history. Of the very elaborate 
Review of the Surgical Year which was published as an 
editorial article in the same number of the Annals of Sur- 
gery, Mr. Keetley contributed that portion of it devoted to 
British surgery. Mr. Keetley took a warm interest in the 
organization of that department of the Journal known as the 
“ Index of Surgical Progress,” and succeeded in enlisting the 
co-operation of a large number of his colleagues in this depart- 
ment, so that among the list of contributors to that first 
volume appear the names of Ball and Thomas of Dublin, 
Cathcart of Edinburgh, Chavasse and May of Birmingham, 
Wherry of Cambridge, Street of Westgate, and Clark, Dunn, 
Edwards, Eve, Fenwick, Gould, Hutchinson, McNamara, Pye, 
Schacht, and Weiss of London. At the special invitation of 
the writer Mr. Keetley contributed to the special number 
which concluded the fiftieth volume of the Annals of Sur- 
gery the article which concluded the issue, so that of the first 
fifty volumes of this Journal the first and the last of the original 
850 
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memoirs which appeared in its pages were “ntributed by 
this one surgeon. The final contribution of r, y 

did not appear until after the death of its lamented author. 

The first acquaintance of the writer with Mr, Keetley was 
made in 1878 in the out-patient department of St. Barthol- 
omew’s Hospital. The acquaintance then made soon ripened 
into a friendship which lasted during more than thirty years, 
until his death. It was during an after-dinner talk in London, 
in the spring of 1884, that the idea of a surgical journal which 
sliould comprehensively represent both British and American 
surgical work was discussed between us, and, as I have 
already mentioned, in an historical note previously published, 
wlien upon my return to New York shortly thereafter, Mr. 
Chambers of St. Louis approached me with a proposition for 
the editing of such a journal, I at once turned to Mr. Keetley 
for collaboration. This he gave heartily and without stint, 
and it has always been a great pleasure to acknowledge the 
indebtedness which is due from the Annals of Surgery to 
him for the assistance which he gave in its foundation. 

Mr. Keetley was born on September 13, 1848, at Grimsby, 
being the son of Mr. Robert Keetle)% a ship-builder of that 
place. He began his professional education in the Hull Infir- 
mary, and later entered as a student at Saint Bartholomew’s 
Hospital. As a student he received gold medals at the Lon- 
don University in anatomy and materia medica. After 
qualifying in 1873 became house surgeon at the Que^s 
Hospital, Birmingham. In 1876 he took the fellowship of 
the Royal College of Surgeons of England, and having settled 
in London was for some years thereafter an assistant demon- 
strator of anatomy at Saint Bartholomew’s Hospital. In 1870 
lie was appointed assistant surgeon for the West London 
Hospital and Mr. Stephen Paget in the course of an obituary 
notice published in the Lancci says of him : 

The true beriming of his surgical career came when he 
was appointed assistant surgeon to the West London Hospital 
It IS not too much to say that no hospital ever had a 
realous and faithful servant. From the day he first entered 



852 CHARLES ROBERT BELL KEETLEY. 

and welfare. During his thirty years of service .the West 
London Hospital grew from a suburban venture to a great 
general hospital for a million people, to which is affiliated a 
great post-graduate school. Keetley’s name will ever be 
associated with this development of the place that he loved. 
There is little doubt that he could have lived longer if he could 
have been persuaded to allow himself more rest. He was far 
more "careful of other people’s wants than of his own, and his 
high place in our profession would have stood even higher if 
he had been more businesslike' in his private practice.” 

In the same article Mr. Paget compares Mr. Keetley with 
John Hunter in these words : 

“ Both men alike were thoroughly methodical in the actual 
practice of surgery at the bedside or in the operative theatre, 
but were inclined to be neglectful of their own advantage and 
well-earned payment for their work. They were men of the 
self-same temperament, of singular tenacity of purpose and 
force of will, able to go forward over all kinds of obstacles, 
and in the end to be successful. Each of them also was emo- 
tional, readily moved, either to anger or pity or to generosity.” 

In the course of an appreciative note to the British Medical 
Journal, Mr. Swinford Edwards, a personal friend and 
colleague of Mr. Keetley for thirty years, says : 

“ I should say that Keetley’s chief characteristics Avere his 
honesty, single mindedness, and generosity. He was a man 
of great energy, dogged determination, and much resource- 
fulness in operations. Initiative was another of his strong 
points, as "witness the founding by him of the West London 
Medical and Chirurgical Society, which is one of the largest 
and best attended societies in London; the Ladies’ Association 
in connection with the hospital; and the Lincolnshire SocietVj 
which I belieA''e largely owes its being to his exertions. The 
same may also be said of the West London Post-Graduate 
College, which has proved such a success. He was a recog- 
nized authority on orthopsedics, and the results of many of 
his cases of plastic surgery were brilliant. His recent works 
on appendicostomy and on the preservation of the appendix 
have attracted much notice. We of the West London shall 
miss him as a real friend, to whom we could turn for help m 
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any difficulty, and we shall always remember him in his lighter 
moments for his very humorous and witty afterdinner 
speeches, and for his great talent as a pen and ink caricaturist. 
He was a Fellow of the Medical Society of London and of the 
Royal Society of Medicine, a corresponding member of the 
American Orthopccdic Society, a member of the Harveian 
Society, and vice-president of the Balneological and Climato- 
logic Society. He was the autlior of “An Index of Sur- 
gery,” which was widely read by students preparing for 
examination as well as by practitioners, and of which the 
fourth edition appeared in 1887. He wrote also “ The 
Students’ Guide to the Medical Profession,” second edition 
1885, “Orthopedic Surgery,” 1900, and “Complicated Frac- 
tures,” 1902. He contributed many valuable papers to the 
medical journals, chiefly upon orthopaedic, abdominal, and 
plastic surgery. He initiated the Army Medical Civilian 
Reserve, the first unit of which went through a course at the 
West London Post-Graduate College. His scheme was subse- 
quently merged in the territorial force ; Keetley, together with 
Dr. Fowler, Mr. Godlee, and Sir Thomas Barlow, was 
appointed a lieutenant-colonel, available on mobilization, in 
the Third London General Hospital territorial force.” 

Mr. Rickard Lloyd, in a contribution to the Lancet, says ; 

“ Keetley always engaged in his work from a love of the 
science and a determination to practice it as skilfully and 
successfully as surgical records showed possible, and to 
improve upon these records if he could. The courage, 
thoroughness, ingenuity, and resource which he always dis- 
played were especially shown in the 8o’s and 90’s, when opera- 
tions were increasing in magnitude and variety almost every 
day. He was one of the first to adopt Listerian- methods, 
and in liis operations he always from the beginning of his 
hospital career insisted upon thoroughness in antiseptic prepa- 
rations and precautions. Although so bold a surgeon, he was 
a vcr>- careful one. lie allowed as little blood as possible to 
be lost, and he liked his patients to have the minimum of the 
anaesthetic administered, preferring ether to chloroform. The 
results^of his operative v.-ork were extraordinarily good. 

“ Kcctley's social talents were great, despite his infirmity 
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of deafness. He was exceedingly interesting, original, and 
generally amusing in his speeches, and a very clever artist. I 
have seen him illustrate his surgical work scores of times with 
clever drawings, which he made with amazing rapidity and 
exactness. I have seen many humorous and caricature draw- 
ings that he has made when out of the range of some speaker — 
and unfortunately deafness, his great misfortune in life, often 
placed him there.” 

Mr. Keetley was of good physique and splendid muscular 
development. The accompanying portrait shows well his 
personal characteristics. The firm mouth and chin, the finely 
cut and large nose, and the twinkling eyes suggest the mingling 
of energy and tenacity and humor which were his essential 
characteristics. During his student days he was a keen 
athlete, and was well known as a good foot-ball player, oars- 
man, and boxer. It is more than probable that at this period 
he injured his heart, for the existence of the cardiac defect 
to which he ultimately succumbed was known to him for many 
years, although his most intimate friends were unaware of it. 
The last occasion on which the writer had the privilege of 
seeing Mr. Keetley was in October, 1908. At this time there 
was no indication that there was any abating of his natural 
force. An afternoon spent with him at the West London 
Hospital was full of interest, and the probabilities of a con- 
tinuance of his surgical activity and great professional useful- 
ness for many years were marked. His response the following 
year to a request to contribute to the Fest-number, closing the 
fiftieth volume of the Annals of Surgery, was cordial and 
immediate. The news of his sudden death was therefore 
unexpected, and brought to the writer profound grief. 

To Charles B. Keetley, — as a surgeon, skilful, progressive, 
and bold; as a man wide in his interests, generous, self-sacri- 
ficing, and tenacious; as an administrator,, broad-minded, 
sagacious, and planning for the future as well as the present, 
as a scientist, restless, earnest, and open-minded, — ^the friend 
of many years, and a sympathetic and laborious colleague in 
many labors, the writer now pays this final tribute of affection 
and respect. 


Lewis S. Pilcher. 



TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY. 

Stated Meeting, October 12, 1910. 

The President, Dr. Ellsworth Eliot, Jr., in the Chair. 


RESECTION OF RECTUM BY COMBINED METHOD IN TWO 
STAGES; FIRST STAGE UNDER SPINAL ANAESTHESIA. 

Dr. William C. Lusk read a paper with this title, for which 
see page 836. 

Dr. Howard Lilienthal, after examining the case shown 
by Dr, Lusk, said the line of union between the mucous edges of 
the gut was absolutely perfect, and both the patient and Dr. Lusk 
were to be congratulated upon the result. The case was an excel- 
lent example of what could be accomplished in these very difficult 
cases. It must be recognized, Dr. Lilienthal said, that carcinoma 
in this region, especially adenocarcinoma, is comparatively non- 
malignant, so that the patient’s chances of recovery were good. 
The speaker recalled one case of adenocarcinoma of the large 
intestine at the hepatic flexure which he operated on twelve years 
ago, and eleven years elapsed before the patient returned with 
a carcinoma of the rectum, which was of an entirely different type 
than the original growth. This was also removed, but the patient 
had since died. 

Dr. Lilienthal said he approved of the two-stage operation 
in cases like the one shown by Dr. Lusk, and he believed that it con- 
tributed largely to the patient’s rccover}% 

TOTAL LARYNGECTOMY FOR EPITHELIOI^IA : LOCAL 

AN/ESTHESIA. 

Dr. Alfred S. TaWLor presented a man, 49 years old, who 
came to the Fordham Hospital in I^Iay, 1910, with the dia^iosis 
of epithelioma of the larynx. The growth had developed to such 
a size that he was unable to brcatlie e.xcepting in the upright 
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position, and he also had some difficulty in swallowing. He had 
lost much weight, and was exceedingly thin and cyanotic. 

On account of the location and extent of the growth and the 
patient’s generally unfavorable condition, a general anesthetic 
was deemed inadvisable, and it was determined to do a laryngec- 
tomy in two stages, first separating the trachea from the larynx, 
and then, after a week’s interval, completing the extirpation of 
the larynx. 

The first stage of the operation was done on May 20, 1910, 
the following local method of anaesthetizing the parts being 
employed : With a needle, a 4 per cent, solution of cocaine was 
injected into the sensory branches of the cervical plexus on both 
sides of the neck at the middle of the posterior border of the 
sternomastoid muscles. Dr. Taylor said that prior to attempting 
this, he had made a large number of dissections on the cadaver, 
which had convinced him that by injection he could get the 
cocaine into those nerves either directly or by diffusion. This 
proved to be the case, as the local anaesthesia was entirely 
satisfactory. 

• A sufficiently large incision was then made upward from the 
episternal notch, through which the upper end of the trachea .was 
dissected out and divided transversely and sutured to the skin 
with heavy silk sutures. As soon as the trachea was separated 
from the larynx, a considerable quantity of thick mucus was 
coughed up, which relieved the patient a good deal. 

A week later, under cocaine anaesthesia injected into the 
sensory branches of the cervical plexus as before, the laryngec- 
tomy was completed. The anaesthesia during this operation, as 
during the primary operation, was very satisfactory, and there 
was practically no pain excepting when working in the neigh- 
borhood of the laryngeal nerves. In addition to the larynx itself, 
a considerable amount of the mucous membrane posterior to the 
larynx was removed in order to go wide of the disease. A tube 
was then inserted through the nostril, and the mucous membranes 
sutured around it with chromic catgut. The patient got along 
well for five or six days ; then these sutures tlirough the mucous 
membrane gave way, resulting in a fistulous tract, ’and the foot 
of the bed had to be elevated to save the patient from drowning 
in his own secretions. 

In order to catch the very free secretion from the wound, a 
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small pouch was formed over the opening of the trachea by a 
plastic operation, and through this the patient was able to feed 
himself through a tube which he passed down into the oesophagus. 
Just before he left the hospital, he was able to swallow water 
for the first time with very slight leakage through the fistula. 
When he returned, about two weeks later, it was found that a 
stenosis had formed at the pharyngeal scar, so that he was unable 
to swallow or even introduce the tube into the cesophagus. On 
August 20, 1910, the patient was etherized through the tracheal 
tube, and the old scar was dissected out. The upper end of 
the oesophagus was then separated* from the lower end of the 
pharynx and sutured to the skin, so as to give a free opening 
for the use of the stomach tube. Since that time the patient had 
been comfortable and was able to feed himself with the aid of 
a stomach tube, which he introduced through the opening in the 
neck. 

Dr. John F. Erdmann said the method of anaesthesia 
employed in the case shown by Dr. Taylor was most interesting 
and absolutely new to him. The opening made in the cesophagus 
was also a novel method of procedure. In his own series of 
cases of complete laryngectomy, numbering perhaps six or seven, 
a stenosis of the oesophagus and pharynx developed in one 
instance, necessitating a gastrostomy. 

Dr. Ellsworth Eliot said that in some of these cases there 
was a possibility of carcinomatous deposits in the lower part of 
the cesophagus, and under those conditions a gastrostomy was 
preferable to an opening higher up. In one case that came under 
his observation, an oesophagotomy was done, but on attempting 
to pass a catheter, an impermeable stricture was found lower 
down ; this proved to be carcinomatous, and a gastrostomy had to 
be done. 

Dr. a. V. ItloscHCowiTz said he had done a number of cases 
of total extirpation of the larynx under local anaesthesia, although 
not by the method descriieed by Dr. Taylor. He thought local 
anaesthesia was preferable to a general anaesthetic on account of 
tljc danger of post-operative pneumonia. In one of his cases, 
the operation lasted over three hours, and another almost three 
hours ; but in spite of this long duration, the patients arc better 
oil dian after a short operation with general anaesthesia. 

Dr. Howard Lilientjial .^aid that in any case of extirpation 
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that he might be called upon to do in the future, he would be 
inclined to try the intratracheal method of anaesthesia through 
the tracheal wound. This possessed the advantage of rendering 
the patient unconscious, and it also avoided the danger of pneu- 
monia, at least to a much greater extent than by the ordinary 
inhalation method, as by the intratracheal method any secretions 
would be blown out. Unless it could be demonstrated that the 
oesophagus was permeable. Dr. Lilienthal said he would regard a 
gastrostomy safer than an opening higher up. 

De. Taylor, in closing, said that in his case there was ho 
obstruction of the lower oesophagus whatever, and the tube could 
be passed without any trouble. 

Dr. Taylor said that by injecting the cocaine into the sensory 
branches of the cervical plexus as he had described, the entire 
anterior aspect of the neck was anaesthetized. These nerves 
supply the sensory branches to this region. One decided advan- 
tage of this method over the local injection of cocaine was that 
it did not give rise to an oedematous condition of the tissues upon 
which it was necessary to operate. Very little cocaine was neces- 
sary, and the anaesthesia it gave rise to was entirely satisfactory. 
The method was described about a year ago by one of the men 
connected with the Johns Hopkins Hospital. 

RUPTURE OF THE LIVER FOLLOWED BY SUBPHRENIC 

ABSCESS. 

Dr. Burton J. Lee presented a boy of thirteen from the 
service of Dr. John Rogers at Bellevue Hospital, who gave the 
following history; About half-past two in the afternoon, while 
watching a ball game, he was struck on the right side of the 
thorax, low down, by a bat, which had slipped from the batter’s 
hands as he was attempting to hit the ball. The distance between 
the latter and the lad was about ten feet. The patient suffered 
severe and sudden pain in the region named, was almost breath- 
less for an instant, and then felt somewhat better, though he 
remained weak and soon complained of thirst. He walked about 
three blocks to the hospital. 

When the patient was examined by Dr. Stilson, the house 
surgeon, about an hour and a half after the accident, he showed 
considerable shock, and was very pale, weak, and thirsty. There 
were slight rigidity and some tenderness in the upper right 
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quadrant of the abdomen, but no dulness in either flank, the latter 
symptom appearing about two hours later. At that time, the 
rigidity over the upper part of the right rectus was more marked, 
and tenderness in the same region had increased. A blood exam- 
ination made about this time showed hemoglobin, 100 per cent. ; 
red blood cells, 4,896,000; white cells, 30,000, and polymorpho- 
nuclears 89 per cent. 

An operation was decided upon, and on opening the abdomen 
through a vertical incision over the upper part of the right rectus, 
there was a gush of blood, which was controlled by pressing the 
liver directly against the diaphragm. The superior surface of 
the liver was then examined, and a Y-shaped rupture about three 
inches long was found close to the attachment to the diaphragm, 
the left arm of the Y extending almost to the median line. 

As it was impossible to reach the tear in the liver by either 
cautery or suture, the hemorrhage was controlled by tightly 
packing gauze into the rent. A large piece of packing was placed 
below the liver, with the object of forcing that organ up against 
the diaphragm. The wound was closed in layers, and a large 
piece of gauze was tightly strapped against the liver over the 
wound to further push the liver upward. 

Two days after the operation the boy's hsemoglobin registered 
75 per cent,, with 3,432,000 red cells. On the tenth day the 
blood analysis gave practically the same results, rvith 16,000 
white cells and 80 per cent, of polymorphonuclears. Transfusion 
by the Elsberg canula was attempted two days after the operation, 
but was unsuccessful. 

Nine days after the operation the gauze drains in the tear 
in the liver were completely removed, and no oozing followed. 
Subsequent to this, there was persistent tenderness over the 
upper abdomen, with accompanying temperature elevation. Two 
weeks after the original operation, an exploratory operation was 
done by Dr. Erdmann over the upper left abdomen, but the find- 
ings were negative. A week later the right chest gave signs of 
dulness posteriorly, low’ down. Three explorations with the 
needle were made, with negative results. Six weeks after the 
operation the right chest was opened by Dr. Lee with negative 
fmdmgs. Two days later. Dr. John A. Hartwell, the attending 
surgeon, obtained pus by needle e.xploralion on the left side below 
the diaphragm, .and later a large cavity was opened and drained. 
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This cavity, apparently, did not communicate with the right side 
of the abdomen. From this time the boy went on to complete 
recovery. He ran a temperature continuously for seven weeks 
following the original injury. Five weeks after the first operation, 
his hemoglobin had dropped to 20 per cent. His abdominal 
wound on the left side had now entirely healed, and that on the 
right side over the original site was but a minute sinus about 
half an inch long. His general condition was excellent. 

The interesting features of this case. Dr. Lee said, were: 
I. The site of the rupture in the liver, making the use of suture 
or cautery impossible. 2 . The efficiency of packing in controlling 
hemorrhage from the liver. 3. The long and complicated course 
of the case, with the final disclosure of the left-sided subphrenic 
abscess. 

THE ANATOMY AND TREATMENT OF UNDESCENDED 
TESTIS; WITH ESPECIAL REFERENCE TO THE 
SEVAN OPERATION. 

Dr. a. V. Moschcowitz read a paper with the above title, for 
which see page 821. 

In connection with his paper. Dr. Moschcowitz presented a 
number of patients showing the result of the method of operation 
described by him. 

Dr. Robert T. Morris thought that in the treatment of 
undescended testis we had little need for any other operation 
than that devised by Bevan. A few days after the original 
description of that operation was published, he employed the 
method on a case and had found that he could lengthen the vas 
from two to three inches, and since then he had not found it 
necessary to resort to any other method. By cutting everything 
excepting the vas and its artery, the vas immediately unravels 
for three or four inches without any trouble, as a rule, in adults. 

Dr. Morris said he was not altogether sure that it was even 
necessary to spare the artery of the vas, which followed usually 
very close to the vas and was quite as tortuous as the vas itself, 
but he recalled two or three cases where there was an anomalous 
distribution of the artery and where he was not at all sure that 
the artery was saved, and yet those cases resulted favorably, the 
lymphatic circulation apparently maintaining the organ until a 
new blood supply was established. 
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TREATMENT OF UNDESCENDED TESTIS. 

Dr. Morris said that should the testide slough, or in cases 
where the undescended testis was so small tliat it was scarcely 
worth while to bring it down, he would remind the members of 
the Society of Dr. Robert F. Weir’s suggestion regarding the 
psychical and eesthetic value of a celluloid substitute. The speaker 
said he had resorted to this procedure in a number of instances, 
chiefly after the removal of the testis for tuberculosis or as the 
result of injury. The celluloid substitute for the testis should 
be immersed in a physiological salt solution just before insertion 
and after sterilizing it in a 5 P^t cent, formalin solution. These 
celluloid substitutes are made to order by the celluloid company 
in New York after Dr. Weir’s models. 

Dr. Howard Lilienthal suggested that perhaps the sterili- 
zation of the celluloid testis might be dispensed with, as it was 
already sterile. 

Dr. John B. Walker said that in 125 cases of undescended 
testis upon which he had operated, he did not think that he had 
employed the Bevan method more than two or three times. He 
had not found it necessary to divide the vessels. The chief diffi- 
culty he had encountered was in the division of the connective 
tissue. 

Dr. Walker said he agreed with Dr. Moschcowitz that the 
vas was always sufficiently long. He had found that in very 
young children, when the testis was brought down, the cord 
gradually lengthened as time went on. In separating the sac 
from the vas, it was essential to use the greatest care to avoid 
injuring the parts. As tlie 'majority of these operations was done 
on comparatively young children, generally during tlie third or 
fourth year, when the vas was very small, he thought it important 
that all the vessels should not be divided. 

^ Dr. Howard Lilienthal said he had operated on a number 
01 cases by the Bevan method, and for the most part successfully, 
but in one instance he ivas compelled to remove the testis on 
account of sloughing. That patient was a boy about eight years 
old, and the operation was very easily performed ; the testicle was 

held in its new position without undue tension, and yet necrosis 
set in. 

_ Dr. W1LL1.V.M A. Downes said he had done the Bevan opera- 
tion as described by Dr. Moschcowitz about twentj- times with 
entire success. In all of his cases it was easy to divide the sac 



862 


NEW YORK SURGICAL SOCIETY. 


at the internal ring, and there was no difficulty in saving a suffi- 
cient amount of the lower end of sac to form a tunica vaginalis — 
a step which Dr. Bevan considers very important. Dr. Downes 
understood from Dr. Bevan that while the dividing of the sper- 
matic artery and veins might be necessary in an exceptional case, 
that it was not the essential feature of his operation. 

Dr. Downes said he had never seen sloughing of the testis 
in any of his cases. The scrotum usually became ecchymotic, 
but the swelling disappeared in a few days, and within a few 
weeks the testis appeared to be in a normal condition. As to the 
age at which the operation should preferably be done, the speaker 
said he preferred to operate between the ages of eight and four- 
teen years rather than earlier. 

Dr. Moschcowitz, in closing, said he would not care to operate 
on these cases earlier than the age of three years ; he had operated 
on children as young as that, and many of the people who brought 
their children to the hospital were anxious to have the operation 
done as early as possible. The age at which the operation should 
preferably be done depended somewhat on the class of patients 
we had to deal with. 

The speaker said that this condition of undescended testis was 
always complicated by hernia, which could not be taken care of effi- 
ciently by any form of truss. In view of the fact that we did not 
oppose a radical operation for the cure of hernia in a child of 
three years, he saw no reason why the other condition should 
not be corrected at the same age. From that time on the opera- 
tion could be done up to almost any age. 

Dr. Moschcowitz said that Dr. Bevan’s original article was 
published in the Journal of the American Medical Association, 
and his more extensive paper in Langenbeck's Archives. He had 
•studied the paper very carefully, and thought he understood its 
purport, as well as its advantages over the Schuller and other 
operations; if Dr. Bevan did not claim the points he had men- 
tioned as the particular advantages of his method, then he was 
sorry for it, because he regarded them as of paramount 
importance. 
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EPOCH-MAKiNG CONTRIBUTIONS TO MEDICINE AND SuRGERY AND 
THE Allied Sciences. , Collected by C. N. B. Camac, A.B., 
M.D. With portraits. Philadelphia, W. B. Saunders Com- 
pany, 1909. 

The title-page of this book states that it contains reprints of 
those communications which conveyed epoch-making observa- 
tions to the scientific world, together with biographical sketches 
of the observers. Upon opening its pages we find that under this 
head the author has included Joseph Lister and his paper on 
“ The Antiseptic Principle of the Practice of Surgery,” read at 
the meeting of the British Medical Association, August 9, 1867 5 
William Harvey and his booklet on “ The Motion of the Heart 
and Blood in Animals,” 1628, Willis’ translation; Auenbrugger 
and a translation of his original treaties on “ Percussion of the 
Chest,” 1761 ; Laentiec and his treatise on “ Diseases of the Chest 
and Mediate Auscultation,” 1818; Jenner and his tracts on 
“Variolae Vaccinae,” 1798 to 1800; Morton, and his remarks 
on " The Proper Mode of Administering Sulphuric Ether by 
Inhalation,” 1847; Oliver Wendell Holmes, and his paper on 
“ The Contagiousness of Puerperal iPever,” 1843. Biographical 
sketches and lists of the writings of the various authors quoted 
accompany these papers. Dr. Camac says in his introduction that 
he has made no effort to present his subjects in chronological 
order, but his main idea has been to select these epoch-making 
articles — whicli he regards as masterpieces of scientific research — 
from the great mass of valueless or ephemeral writings among 
which the student must search for them if he desires to find them. 
The best English translation has been selected for articles whicli 
appeared in a foreign tongue. Dr. Camac has done an altogether 
admir.iblc tiling in bringing together these papers and putting 
them in shape that makes them at once accessible to every one. 
Naturally, those contributions which present the work of the 
Anglo-Saxon race have taken first place in the estimation of the 
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compiler, and one realizes in glancing over the list how large a 
part in bringing to the use of mankind resources in the healing 
art of the greatest magnitude the workers of that race have been 
permitted to play. Lister, Harvey, Jenner, Morton — ^Antisepsis, 
The Motion of the Heart and Blood, The Prevention of Small- 
pox, .and the Abolition of Pain during Surgical Procedures — ^no 
similar list, in the far-reaching extent of the benefits that these 
have conferred, can be compiled. 


To Contributors and Subscribers: 

All - contributions for Publication, Books for Review, and 
Exchanges should be sent to the Editorial Office, 145 Gates Ave., 
Brooklyn, N. Y. 

Remittance for Subscriptions and Advertising and all busi- 
ness communications should be addressed to the 

Annals of Surgery, 
227-231 South Sixth Street, 
Philadelphia. 
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